ipl jflU) 





ili^Jlj jjdlitll (QjLoll djlj^ 
^Ia^_i a*__oU 

*AjH chI ^>aH SJ 

<Lid1 >*^J1 t^iud 


{{ jn'iUl l yoifc ^ — j £^Lk<>4 jiuul J i 


(-a tib 

«* 

jlluii 

flalS 0 jA JH JJ& J& 


4 _iJ^Ll 4 Y * * 0 

•» *• 



JjJj I) j j 4 f-Luij lJuS ^5 4Ja*juj2 Lla-ui jjjjS £bjj| Jaj ijj ji2| bll 

^ykJl amI A) (jjj.ui.ru *n ^A |j| aJUt f-Lb Aj <_jLuai bli 4jjL^ £ jib 

Sjj** / jxJaxi! 


0 J — aau J_Cj]| £j — ujjj T) Jliiill 1-jLa-uJ) ^cr^jJ UaLj liji Jjbl ^jj <jjJ! jA 

J— Aj 4 — li) ^ ^jjbUj <»Aj *bb (> t$J c .iu/aj« i Jctj-ait J *-jjj 4 j 1£ Ai&UJtj 

4C jll Sjj<ui/ ^aladl ^ykil dii) jj.lua.( ^ f) Jla-aJ) 4 j.1ui 



blijcj t^^ljj jaJIj 
ba. jJVjtj 

|jj dikl 4_alali ( _ 5 1LI 



J jjSjj jS A 

(j itl (J l j_a jI^jI j<# (Js j£*jj| jl2 j*^' j<# 

i$a1\j pQ la j£il_i j t f-liajlj j .<aM' ^Jc. j^luiVIj ?■ j -SlxOl ^Al O' 

jj Sj i ,/.u\\ |j__^j J^lSI £ ji La] ^ AjAjLuu> V j2 jijl a jA Jjl AjC- ^LaJl 

^jjl—Ia]! jj Ole- i j| jjj£j_J| jHuiVlj jjjA*_aJI p j±a. jAj jjjSaII jlluiVI , ^jjjLuil j 

4, J-alau X-Ajj j]| jj| Ajjjj]! 4_il£ qa ^ j^,H ^La. (_Luijj Aa^a jjjSOI JfrLutAil jHuiVIj 

ixuilj At aLvj Ajjjjjl <Ui£ j<# (j-jUal! jl j£ ^OlA k-iJaJ jjj£il jlluiVI J iiu 

i_j_jjjj ( j—k <j!jIj-JI jJ— as- jjj*ij t-i^l^l AIa*} CjIj 2 jU*iiVt £VI ^Ij 
( _yjLA ^aLui qa \Ay j£ j| jl ^uul (jj J k JKaflfl ljL> j ^*£lA ^4 duj| j lj| j i^*il 
£-ia— ui 4JI c alJa jjj Aaza Laj p-ftejA jl <01 jei c ^ibui j£j| jl jjJ JajlSI I JA ^ 

. i n\< 


_k- 




(JJ alaJI Si a] J ijll (j jl 4_ljjj]| 4_llS ^3 (jjjjjj j.K.lll ^3 ^.'l.lUra A-jiai <jl^ioil 


-1a 1 iLai j Lull j (jj klall ^ic. ^3 4-tg-ajl j AjjoiLi^l (_£3lxa]l i_jlS£ ^Jl <.'i.^.ll j 

—<i3 ( ,JaA.j,a j£iaJ ^liilj (jjiila]l ^xlc. e.(_jijAj (jjui J (_ s -alc. £^.ja j^ jj SjjjjiaJ 


<— SjS a*all A Ala] jj LaJI 0 ^j-all dll^ji-a (j3 j (_ s -ic. C_llSi3l lib > fl-jJljj ilc . j 0 ^. ill QjJaaj 

Aax OLa j Sj t_jlSiJI ^..Ll^bI ja jji t_iJjaLlj ( (jl j*JI Clllji.i.^..! 4 _ijjj 1I dlLlli (^jVI 

^-1 ial j-all CliljLii 323 (j^aa.JI l^jiaxJ ^-a ^LuiLoi JlLaj Ig-jji J^VI (jSaxilj l.g.jia»J <Ja.u j-a j 

^ 3 i_J lUall I jl ^ L - -iLa jl*-all j-a J^iSJ jli-aili.1 ^-a JanUa,,! ^.a\ C. l _1 jLoiLi 

J jIj ^-1 ! j iajl jiJI (j^aa.Jj (Jliji^l j-a JJjiSI ^Ijliioil j C. iljJaS <i^.iUI <Jjoiljjl j^.1 j-all 

. UC&Si ^3 S3jl jll <xal*JI S^Lall ^3 f.(J jlill j L_lSUall (_ s -lc. J^jolI (jjjl 

A 3 ills.) dl a3 <1^.1 (j-a (jill L. ■S.'lg.II k-jljiS' lib j3~k. ) jl JJ^fill (_ 5 iil ill jC-3l Lalii. 

jj.^aTk <jja,jL-oj (jl jxJI l^.ia .1 ^jll A.u».j^all < Sjjlall jla ^3 (,\ jc.^1 l.n.iSja 4ia ^.4'n.i jlj 

. ^j^al^a'l^V I lib Ail3jll i— iiflU ^Ljoii Aiii CllLajiat-ajl sib Jia (_gJc- 

< S ] jil 

Aj-jLla Y * * <3 J jVI jjjiij j 3l3ij 



A^V/all fkj jl jj*Jl lj 

Ajjl jill AjV 1 — 1 

?.i.iavi _ y 

<La-lLall — V 

Clijoij^aJI — £ 

cJ^-^a ~° 

^liall “Loilj^ AlL-laJl ClllALaJj'il — 1 
^jlill Ul>U 1! JjVl cMI -V 

(_g jlaJl i— a!iLiJI l_u£jj — A 
(_^J)l*JI i—al^liAl 4 .ul; Jill ^j^ajL^aiJl — H 

j^Jl < aliLiJl lIiIaJj — 1 » 

<_£jlill <— iliLiJl (Jj j]j —1 1 
^gJolAjJill ^IjtJklVl ^Jill (Jj^aftll — 1 Y 

4_jC.L*joi'^ 1 <jj! j-all — 1 V 
^gjqiAjgill dulilll — 1 £ 

^i_jji _ i ® 

^ ui«auill ^jjjj (_gic- ajJj^Jl cJ^l _J*11 — 1 *1 

^gjalAjujll ^ l*julV 1 (> _ s -lc- (_£ _J^-11 ' £/L*Jl dllj ^jS-4 Jjl — 1 V 

^gjauiijill UuujV 1 (j jJa i j dll j^l — 1 A 

ojl^^ll Cllllflll Jj^aall — 1 H 



(jd_i3 

ojl^)^. (_5Jj-a*JI j.nx.tll 

(_§ jaJl Jaiunall £jl j^\ (Jjnaall 
(_5j^JI JaxjJall ^ Ju^a& j !^a jJl _jjj»*ill 

(_$ jaJI Jax jn al l (_£^ J-**-ll J (^>3*^1 jjiJl 

(_£ _j^JI J-aj.j.ia'1 jl.l^jl 
.Igj.jJall <LalxJ! 4.'i)g'lVl 
^La^ll ^jji^sUkJ! (Jjnaa.ll 
^-l_l^)ll (_gic. ojJ^all (J^l jxll 

^Ij^) 11 sLaJjlj Ai-^joi (jjoljis (jjjlaj ( -j! J- il 

^Ljll g-ljjf 
‘Lajl-ill £-Lj]I 
4-lxu^j j^gll ^l_i^)ll 
A-ili-all ^La^)ll 

4-J_yaJI dlljJaa-s.')^ll Aisl^al! 4-jW.all ^-Ll^)ll 

4_ijI i"ilg j'sll j (JjSJI (jjojLaJl (Jj-oall 


-Y . 
-Y 1 
-YY 
-Yr 
-Y £ 
-Y o 
-Y 1 
-YV 
-YA 
-Y *\ 

-r . 
-n 
-n 
-rr 
-ri 
-To 

-n 


<n\ Jgj! JS1I -rv 

4jj| JiSJI i a-iinaj — A 

4 _jjI dil^.iaJI — V H 

dllgjaJl — £ » 

C'.A.jnaa-sA.all ^jLoill (Jj^aall — £ 1 

<1jli*hi 1I jjxll dlLjai^j-a — £ Y 
i\±±\ -it 
o£j^\ -a 

j^ljjj!ill — £^ 
“LpC-jll C. VjHal jjlII — £1 

4j^ia^)ll (j-alilll (JjHjaall — £ V 
4 j^Ja^ll l ** il ■%. 1 U> . s-% *, £ A 

4 j ^jjUjILo — £ H 



<— v iisi" 


jj ^ 3 


-o , 


jjil! 

^ j.lil l S-ddlSl 

j's.iiil j .LaLuui! Jj^aail 

JaSLdil 

JaSLuall JajuijlLa t—jkua. j jla 

jkail Jajku 4 -alajl 
3jJI — ^cJjll 
^U-jil dkJI — ■laaCLall jJ-axil 

j.i.ntl 

4-iiliall ^ajllsVI J <- -kikaj]! jjailaJI (Jj^aall 

jjjjS i ajjj^aj 


. £-llail j ^aki 4_LaiLoil — ) 

. (_£ jit^l ^ jixilj ^ jkil &3A AiDlc. — Y 


Climate 

Weather 


I^liail 


Climatology :3 jj=J jL^jVI ^k 
Micro Climatology : ^k 

Macro Climatology : ^.k^aitl ^liail ^k 

. -L^ajil (jdai ^j-qakil (Jljk^ 4-Us jjil d^ 3*-ail (Jjl*-a jA ’. ^Llail 

. a ojki jkoijjjjlil <iila ^3 j^ll <ik. 

(Ji-S jjLoij^U 4-i»_llia dl jAlk Coil jAj jd'ii'.i j <ja-llia3l 4-3l J*-kl jjS .ik jA : ^liall ^ak 

aC. j ^ (_£j ^11 (j-a (Jko^l ^joiall ^3 dljAlkll a3A ^Jkjj j Inlaid jl l^djk ^3 

A ix.nJa.il A ak^l la (_ 5 j^JI <— ajilxll (j-a (JiaiVI ^dil Jc-lala ^jc. ^cliiij ^ Idajl t aYii-*-il 

^ 3 <— aJitj it ^aJ (j-aj ^.J-axjal ^jjiaJiLaJI f.1 j^JI ajlj^. 4^.j3 ^3 ^ jjj 4-adajl ojSil <_£ jiV I 



_ji.l ^1 (j-a ^iLall <31^. jjj ^ ’l»J IlAj JaSLdll jjj-sa — L_filll£i3l jjj-sa — £-l_l^)ll — -lax-dall 

• lP 3 jVI (^ic. 

(_£ j ^11 I fiLlxll jx-al.lx.l 4-LajJI dl jaxLII Cull jLj -vifr.; ^alxJI jA : (_£j^-ll lLlojiVI pic 

3 JaSLdll 4_La£j ^ lfl.AC.jjui j IflAldll ) £-l_ljll j .lax.dall j a jl j^ll jjiLiSj dsaj jjjjla jC. 

A 1U. 5 3jx-a j^-ajS 4-Lajjll dLLiill aLA (Jldi ^xi jdjjl I ^Jajui j-a jl£-a jV dl jll p jJI 

. CaLlill aj-Luadll a jiill JUd juilall Aiic. jjfLijai Laj juill j (_Jj ^-ajJI jLilall 

SlI J j ^1 4-^.l^JI ^1 Aadj IdLall H jjill jfl-la .lid. pi C. : ^lix-gaill ^iLall pic. 

£-1 Lall Jj-^alij CuiljL ^lj>.oq"ill £-l_Lall ^^gjxjj jl£juill a-lLij L-UjuiJ 4-iC.ljjll (jdj^ I Ai^ldl 

A alxll jAlla-all 4uoilj.il ^LaliA^I jus j!i£l LflJ ^LalA^/l J 4^.Lui-all aL j.d-a 'ijida (jjjalla ( ^S 

jl La (Jdu da, 4 j3 dla-lSI JLa-a ^Idl j ^Li-all ^xlc. L-.lx.di ^11 (_jL I La^ 4 juuiI j (jlalLa 

cH* jjjl dll a LA (_JS J eLajuill ajlj^xj 4j jill ^Jajgi ^Llaj jllL jll j (JLiaJI j (_£ jill j j-lall 

jAj ( kraus jjjIjS ) *— dllll ^gi-Lualill ^iLall a-Lalc. ^xAl j-aj ^.lujaflill ^iLall a-ljl UaJ 
. ^^£.1 j jll ^LliLU ajiiS dLa-li. ^d jl <3 j£-aJ ^Llall ^xlc. jl daj ^jLill 


: ^ jL^\ pjlxlii ^UaSIj (jjJJail 

LjL a. £. da j l.fl.x.-a j—lxjuaj 4^.j.ll 4dLa 4 £Hjij (_£ j^JI LLuajjM j ^lla3l ^xic. Jajjjj 

^jji aJa3l A uiIjLj ( a%J (_§ J^3I lLi^jVI ^3c- (jl ^31 ^-La JS ^3 “LailjL3l dj3l^-a (jdJ (Ja-aflJ 

(_>i — als3l (jjj (jji3l (jj±i ii!33 (j-aj Climate ^lia3l duljd ^lia3l ^ic. Lad Weather 

jl A La jj 3I dj?L x-a3l ^l-ldi aol (jj^la (j C. (jlS-a (_J I ^3 ^Lla3! LlLaj (j£-ajj3 iil3L3 ^-lLa3l j 

(J iLaJ 1 ad jaJI < 3La. J-lx-a JLaJ ^lda3l (jl ^jjLoiI (_gic- (Jjila3l Jj^aLixJ 4-lj.'ua.ll jl 4-lj^.dll 

jfjSx- a jd La (jl ^dal j3l (j-aj ^a.1 ^1 ^ajJ (j-a <jLx-a3l iil3i ( _ S ^C- Ijlaj ^i3l dLllLlll ^ja'4)ail 
i iLajoi jj LaA jdl3l J L_ llajlls <iij3a AdLo^j ajjS ^ VjSx-a j-d^ L3 a jJj-d AfLaj ajd ^ 

dLa.jd3 i_f jd>3l Jajjjdils 4-d.l-La3l d' V Lx-a3l l^daAl (_£ jl jj Cij^JI dlaJalJI (jli IL3 _j^3l 
H (_jjl^)aJI ^lla.i3l (jl (j-a ^C-^)3t (_s^ c - LijLoila (jj^i L3 (jLiillda (j,uL3a,d ajl^)aJI 

J J — la As. jj-a ^ jl la-aLU (_£ j'u a l l Jd (jf^d a-^dll jjjij LllS L- illda (jjjlS-all 

. (dl -s j jXdaJ j ^Ixll 

Lladll J J-a ^»1 Ia!iij/L 1 g-l3 ^-1 Lall jLi-aJ j^all ^jlaLLalls jiiL l^-ls aL-all Jj^ 3 Lai 

dlx-saa. dlL.dl ^Lldi ^ AdljdiVt 


^-1 Lall dli (jjla 1 Lall 1 al a ajLil jll AdLLall l§j-aa 

3 ajj a-aill adll (jl i! (j-a_)3l (j-a 4Jjjla ajjS lg..dl jlI ^JjILoliS Aldx-all AalaLallS ^lxL-all 



^liaJI ^Jc. Jlxj (jl jSaaaj daUJ jll daajlaaai. jaaVdLal j (Jjld] <dl£ jj e. (jJallaJI aiA (J!iaa 
dsl jidl (j-a le. j3 a-lxj (jl jSaaaj j jdl <— aVdl dal j-la aJ$J dV j j^JI daaajVI (j-a le. j3 
JSC.I juii ^ j]l <_Jaal j*JI (_J ; i.\d j jJa jVI ^Jaaa ^ic. 4 J~*>l 'loll jAl jlaJI £.: jjJ dal jd -»*ig j dV 

. ^3 

VI A ij^JI JllaaajVI (jaa dl3 dauJI (JaLoij daliaaj ^ q J J 1— »~ 1 ^xic. ^liaJI ^Jc. d-lj 

Jl aaal juaJI U j Jala (_gj]l dlgLuaa.V I j dliLuJl dal j.3 ^3 a^A jaaxii il dsl jjt^. <il.AAl jjl 

1 a j J aa j jiaVl jAliaaa]l dia jdj ' J \] .' dVjtil jd jj j dlida]l ^LiaaJI jadjatl djdl 

. (jldVt aLuul <_Jaaad La jl ^»jlL> lg.ua jjlS 


: ^UaII 4»ui|jJ ^,lij±aJI dUL^VI 

^l^_ _dl_La]l dl iLnll dalj.1 ^3 j) jjsI jiadl IgjjLaj t _ s JlJI dJulalll djjJall dulS 

^ic. ^LjaaJI jaaaL'ia.l di.lia]l dVjJ*-a]l ^ jjJ jjl ^ jaaiiatii djdl daaajVI dDanaa Ia jjJala 

) ^ aal A ale. <i a-aaj Ig-ilc. (jUra.a Ja jJada IgJaV dt-a j jlaajj ^lill (jSLaV I <_Laa ^ Ja2l j^- 

djl uilall a jl j aJI Ja j Ld Ia jg Jal j a j ISOgrillTIS (d jl aalall dl jA l Jail Ja jJa~a 

Isohyets djl — dJ j — kJI i jld j Isobars djLaiaJI -Ldd l Ja^Ld j Isotherms 

(JjJal iaa ( ^]l <da g j^. (jl jl ^]l*]l |»i'ij djLdaa]l dl jAllaJI Ja jla~~> <ddajj La jalaal ^ic . J 

j a I j dS Jliala did ^liaaJI dal j^ ^3 <iijJa]l e^A jjl VI d-ald. ddliaa dlda lg.,ua JS] 

ej A a Al t _ s JjLj LajS j ddlia]l dla^VI jJa.ua'j djdl ^^lll “LlaJlaJI dlAlaJiVI Lai l^JLajS 

— : dlAlaJiVI 


^llall jjaaalixl A.jWtll A .* a atll dal jjl — I 
. ^.lla-aaill ^-lla]l ^aic. — Y 
. 4dl j^JI (JjS]I dal — V 


a. laa.aa jjl i! I gli3j*-a ejjj aJa j a dt_Aj a j;iaS <xaAl l^ia dlxall dual] djoillSli 

jV ^Ldall j L-aal.vC. (jc. <a^i,Ta.a-o ajja-a ^ Lin'aV C llJa-a>.ai]l Ia jjJajj ^j]| di.lla]l dV dual! 

A ad]l A 3jjua ^aJ lil VI I jLaS dilaV VlLa jisua (jl^a ^3 ^JaklaV ^^j]! jlla^aVI dd djjua 

a j A djlda jL]l jpVI jS] j jdajua jjjl^a ^3 <Ja3l.aa.ll <u£ll j jlaajj J133 -da£]| aJl^J A. aLtflJI 

(j a 5 C. jaa^a ^ II l^Jajiaa Ju jllaaaVI JaJa< L-l.Ua .1 (jdl^aall i^.1 ^3 i aiida d dill 

i_a j aalill jl jdlaJL jUaaaVI j>a ^joi 3 llaJa lg.ua j Ia jjjli j IgJLajS Jd ^IlJI <_Lal j*JI 

. (Jaal j*JI (jaa d]jl jJC. j jdjVI ^Jaaa (jjS jljldVI jl dlaJg4-S..Ua.ll ^3 ^aadlll jj jla 



. ^ ^ dujijjjj j (jj^j£ JLa-al! 11 a g3 a-Lalxi! ^»a! j 

j j <Laas dili ajl^ai! duxila ajl^ai! gic. (jjLaii ^>-a^n i_y^ j 


glc.1 «ia . j (_gj.il 4uc.l jj]! (Jjj^aLuxll (jx x dlLiil! alua. gi Ia jj! dl 

. LguS jxlj (jl ]ad > >n gjl! ajIj^J! 

ajl j aJ! dLa.j.1 1 4.;l».all 4.x jflll __y.iaj ajj^)da gi! __}lii]! 4^.j ‘ "'-»■' < J jl ^ jjjuta-la] 'j .iauj 

. dllliil aLa. gi l^ux (JS JjuIjj 4^iikx]! 

-a.Lail 4-^.nj dl^Ja (gjll j ^lixll gi ad.iaJI dLul j-lll (jx j^3 gljj^aal]! £-lda]! La! 

. (jl£joi31 .i-ic. .ial jj] 4-auej 4uc.ljjl! (jxaj^l A-Mklljl a-iluj 

(g a jj gll ! J gJ j^\ 4_ix]lx]l ujjaJ Jbtu 4uj.laJt CllLoil jx gA j 4_u! j^J! 4 ju! j.i La! 

til li gic. L_U ju La J (_£^>i.! (gl! <alaix jx ^Jliiit ^lij j a! j^i] Aural ball dlla^-ol! du! j.i gi! 

. Aal'lda jkllax jx 

£- ! j j! (_J£ dis^c. t"n-s 4-d.lix]! diLoi! jjJ! gi la j-a^>-a lil£x a_u! _j^J! JiSi! dJ j.i dillaJ .iai 

jA ! j Ial! 4 9 jjlx j £xj (j Lai ball j x 4,aJ-ajx gJaiLi (_$L1! alj^J! 4ijJtx jli lillLl (JjSJ! 

. lilll JUC . J Lj^jll (_£-lx J C_ La-mS! jj j a-Lal! jdu 4..bdl j a j! jail jx da jLLal! 4_]j^i! 

— I ^ ^LaA jL’nSk.L dllC . jj lil V! 4ixLx j_j£jV ^uls! (_£^ ^lixll j (jLalal! “Loitj^ (jl 
La £ » » j_£ jiuill j Lax II Jj*- 4 j)l J (jl gi^uL/ JLLa . dlV Jx-al! (jC. u_a!^aj^l — ^ 

g 1! j (_5 j i.! <Loi gi iaLui jljlLa J <lui gi LaLoi jl^La ^>jS! gJ! a jLi^l gjtujj Laj! J 

. (Jjbua]! (j-a ^)iaua! l^uS ajljlia (jlS j! (Jjbua]! (jx ^>aS! L^uS aji^La (jlS gjll (jjluJ! JJiC. 

. Auj^J! dll^jAlial! __)xxalu C. (jx (_JS (jC. dlLajLtx]! <ijjtx — Y 

; ^1111 (jluajjla ailluAj , ^Lixl! d! (_3^>La datidi j 

dl^Jll jlx]! (_J£ gA j ^ ^lla]! jj^ol.lC. jJ^j lI^Lju j gXjuJ La jl ^ o^juluxl! JJC. (jjJal! — 1 

. £-lix]! ^jjL^aluc. A-uljLxaa.^ ! Audlixl! dlLJa* xll ^ id . .n gjl! 

(g_L]!dl_ auluil! gA j ^ ^-lla]! ^jj^saluc. (juLi ul^Loi j g.xau) La jl ^ a^dluxll (jjLal! — Y 

. Au^.lixl! ^)ixalux]! (julual <x.~lrs.'Laxll a (jx 

. (jilaj^)ia]! gic. Li.La (illiA (j! Laic. * 



!js gJ j till 


Jjjuut ufcUil/ JjV! 

,g.a-H ^..uart (j-a A-Ajlaj^H o^jSIIj Jaj^j till jlxll ^ja lllAui elJai C. jAj 

— I l^-a&l i SjLlaj o-ic. i 

Jj=Hj I jlg-i ^-^lajaill oil (_j-a (_g^ jl ols j Ail — \ 

. (_£ jlxll I ^llc.1 (_s^^ (_pajVt Cy* «2u_^aJI (^gjlaj^M ( _ s 1£1I 

. (lljLlill J t_lgjlll Llllj JaflLuil (j -a ^-am.) — Y 

. ^-Ixui ^ic. olf^Ji ^ait-li (_gJ)l*JI t_S^l*JI ^ j A . j (jj-iJj — V 

^Ja ui ^ 1c. 4-jjLall .Ijl^aJI (jj^£jb jLla-aV^ J ^Ll^)il _$ t_L^-mSl jjjjSj (_jC. J _jAj — £ 

• L^J^ 1 


. tlllii]l j (jl jjaJt j (jLaii^n A-iLaC. (_jc. Al j^joi-a ^ Aj! jlc. (_pa»..i jjl — 0 

0 ^ _ja. j V ji il (jlulVI odaJ A-axiLa ^Jj^aj t"n-s j ojl lllloa (_£jjli]| t_S^l*JI ^aiail — 1 

S Jjjlll ^2 ^ A £ ^ja Jsl ^31 tlilaiijlj ^ H jlglil f.l±il ojl^aJI tlmijjV 

CIiIjAI lall la*-a (jl o. -5t ^ * * * * * — H » » » » jl*J| i__a^liJI tiLajoi oLaixll jJlil 

V * fjp. (jc- IA-Asj .Ii^jV Cllla.iJall Ala ^ALuil! A..4 Jail tllial A_ii.liall 

‘ £ 

j A_ ic. ^a—jaJj A^J^aj Aic. 'il (jLuliVI Aj ^XallV A^jl^)ll J ^aX-UI j ^aJ-iC. e-l 

jj-aijj Wind 
. Move jl Mobile A^jaJ 

•Elastic Aijj^l - Y 
. Compressible Jali^Vl - V 1 

till iilall llulS Lalj Alii (_5ial Ixjj llaj.la <AC. -lljll Ijjj 'd (jl o-ij^JI (jjj ^aC-jj 

^-1 9jjVIj l!^- 3 AillS jjli liixll Ajli.Ja ^j-a ^lia (_$ jlxll t_a^lill ^ja ^.Uajiil 

^jiaj'il ^ia aa (jC. 

^ 1c. ^ ii t_a^l*JI jjjj t. L^aj jjlj jjda \ * X Op jaaj t_a^l*JI (jjj 

. ^ ^ Y (_g j\j.ua (_glc- ^il Aj jj V j £ ^Jajoi (_j-a ^aS 1 (_g jlaus 


: l£X»1\ i-u£jj 



IfrdaJU j jja. jjdl! J jVl£ Add ^3 dAj Ig.dax.j A^ilda d! jlc. jps l_i£jjjj 

^ d 1 a£ jjjjjl £11 jl (^Lij f-Lall jld£ ^)dl ^11 jl£-a (j-a ojj^.j dij ^3 jdt'l .1 

. f-Lal! dljlaSj jldtll dljjl JlLa A-ljlc. JJC. (_£jdl jj^ < aLlxll 

— jj £jl , j 1 ~s > n£ j! , jja. j jil ) cs^ j dljlc. AjljjI (j-a dLlill jj£dj 

A jjjj J j^ll A.l-a-s. (j-a % Ajtdl^-a dl jlxll aAA <-_klll j ^ jjjjl£ll jl ^jLi 

'. l kl jj j 

f. I j^Jl (j-a % V A jaj jja. J jiill 
f. I j^ll .■v^.at. (j-a % Y 1 jd JjJ^joiS j'i I 
J j^ll j>* % * , ‘l jd jVI 

. J j^ll jpa % » , » V jaj jjjjjl£ll lid jl ^ 

dl jl ill d-Lajui dllll Id. Ajjla dLldj d jj lgj£l Audi' Adll! ,_£^)dl dl jlc. dlliA j 

) ( Methane - jl— Idll ) ( Helium - ^j— I' ) ( Neon - jj-dll ) J— 1« ejial! 

— ujjj^' ) ( Nitrous oxide - jjjidll ) ( H - ji^jjd^ll ) ( Krypton j jjj£l! 

^ ( Ozone 

a.— A I j (_£^jd^/l ^)j^alixll jc. l^_i i klUd .jdL^aA dLlxll ^jualic. ju j^iaC. J^lj 

— I dUdi! Ajj£ull d! jl_*Jl j! Jj^aldll 
jJ kj j <dl^)3lj ^ajdall j jjill ^Jd jlc. jA j f.1 j^Jl Jja %VA J£dj jja. jjiil! — I 

— ajlj a. A ^ ° Y » HtA — ojlj^. d.jd jg.jaduj jAj ) i Y ® » i AHillS 

dl a£ju! 1 j a j d£ Jdd Aj! ^1 ^jL^aUxll ju ajJC. £-a Ac.^)jaiJ .idjj jAj I H°cA 

. < v ) 5.^1 


— : (_£jd! dllliJI ^3 JJ^lll dljiiti ^»aI j-aj 
. ji^joiS j^\ 4jlil ( _ s Jc- — I 

. (Jj! dLlLaC. lali — Y 

. Oxidation SddVI uLLac ^Jaii - X 

d! ^1 (J _jdj <Ja3Lail! i— . j^dll 4 j 3 i! AdjSJ! djl jSJl qa ^Jajoi ^^Li — £ 

. ^ciajj ^jJ! (Jjdi (j! (JjS (JLaj 

j£_ d ^Ic. Aj jlll j-a (Jj a J=J1 J^a sldli j! I— »"l t n'N Igj jSJ dlildl! AjJ! ^lldi — <3 

A — jlc. (Jj 1! ^Jad d lll9 db! Jjdl La! ^ ^ Aildlal! Ad! jJ^ll j Adldl! ^Ijdl Jja dljd 

. lAa-ILc. (j Adlc. did (a-ll! dllldll JUd qa j^l j lda.il 'i^)dlxa 



j Ll / f .c. ^ t £ Y H -AllalilS (jj£j j j^ll <— aLlill (j*a % Y ^ jSldi — : (j.ia-m£ jVl — Y 

dli Ja ^3 j£jjj dllil ^ ) AY — ajlja. A^.jAj ^gli-ij ^ Y ) Ac £ — ajl A_^.j.1j j^..j-^ai;j 

C5— 1 «■ ■AC-l l_Oj 1 JjLj-aj£ la..Ujj'l jlc. A_jl VI A_dl jll J -\xjqll J (jjill ^»J.AC. jA J ( ^ (_gla»»lll J^ll 

1^-aAl ajLiS l. dUa JJ .ill j 3 4lj IaJIJjoiISI L j£-a jja*aLi*ll ^j-aa. £-a JlldVl ^olaJjaUj JIxJjuiV 1 


. Adi jj^JI j Adldll aLi^ll ^dtd A_j j3j3 (j-ialill ^3 A_^Lii^.l — ) 

3 ^.1 j |»l jC. L_) jij jjl j£-aJ Ada r ^JUI » t £ jjl 11 Ad L_ljdj «iLall l_u£jj ^gj (Jdd — ^ 

. a-Lall ( ^3 dLil jjaJl J dlildll Ajaiilia (jl jS-ajj ^ ^ A-pldc-Vl Jl j^Vl (_^2 e-Lall j-a 

al & £. J-a^. (_gi jl^joiS jVl aJli. j-a Jlil (jl^.jjdll j)l ^1 (jl jL^Vl dLlLaC. ^gJ Jdd — Y 

. dLlLaxll 

^,■^■■^.11 j-a % * c ***** ^ Adjd ^Lj j t—sLlill j-a Llixll dUrlaH ^3 j£ jjj : j jjjVl — V 1 
j-a a- j^. (j^aLdul ^glc. Aallall Ajjd i— i..u*li A_i^ 11 dldlSH ^-a A_jl VI Alls ^C-jj (_gl£ll 

. Aj^ll dldl£llj jLdVJ a jda-all Agau-oidll jjall AxdiVl 
j — a (jj^joiSjVl jj^Jj dl jl dLLi j-a jj£d jl jl C. Or UJJJ^' tj' 

j-a (j-aljd.baLU <ial!ij]l (jjall ajil£ A-LaAl a! jli dlli ^Ij** 1 jli- jA j Or 

VI 1 g-i-a jjj-allj <J^-mill51 jjS CllL^.j-all (_^<ai.Vl (_ S ^ C -J ^ >a«a>Yill ^1 *jJ uV 1 Clll^.j-a 

jji ao jjjjjl t _ s -a aii -a. . S, V * — Ig.^Aaa <jl)a ^gi oli^Jl ^jV-11 (_§ jjjjaiall J^sll 

Clll ji ^g 11 (jja-m£ jVl (j -a (_jaj»..il Aj^joiilill (jjS j-all dL^a'i ^gJl liA a jS jj t_Uu jJj 

S ^ djldjsJI £-a 

aj (jJ 11 CA aill jl j.pall jA ^ j^iaa jJ jLoill | I— sVjlII AjjLall (_]-al j*Jl jl^l (jl 

A sV-axll J j SJ1 a jjl la LiiLlaj jjj Loij j3 dljjla jjl Jbtj A.*-al.A. jjj jjVl A_imj (_paaA..i 

J jjj La jl jJa Ac-Loi (JLli. ClljjLlall aAA ClliL il TU JJ ^ ^ £ £ a jjlla Ljoi jj dljjlaj 

-i‘"»> 


. a-Lall jl^J (j-a (jl a AY* — ^ 

. (jjjjlSll .i.ujjfl jl j>* (jla VY — Y 

. (jjjjl^ll jl Jjl j-a (jla £ — Y 

. dll jiill AljailSl j-a jla £ — £ 

dl jjl lall dl L 0 jl llj J,llaa.ll j-aj jJjlall j-a (jjtl (JJ La jdiV ^llxll (jS-all J13 j 

l^-il jjJa la jlaA jjl j Lj-ajJ jja-oi jjl jLajIL jJaJ Ajlij a jjUa <3 * * jjL Jla j JjijJ jjl jdail 



J dj d ^UjjI ^Jl (_£dy (jlj-llall ILa j)l j VLajJu ^ ® — £° (_ya^)C. ^jjU jyj 

— : LS-ljtf j_5-JI J^/l^ ^(jjjLalL e- Jp> 0 <_yll (jjjLalL £ J?. V' jys f.Lall 

. jjjjj^l 4,.i, u'l ^9 .la ^j^La (_ya3Lu — ) 

. L_I.^.^JI (jJjSj <ld ^3 ^lijjl — Y 

S jl j i. ^3 (_ya9ljj (jl jjI jdall <lja ^3 ^ ) i 0 jl-liaj o jl j^JI 4^.j.l ^_g3 ^lijjl — V 

jUa LJ <jdu Or (j jLH (jjajoi£ jVL ^.aj.a .1 La jl (jjjjVI jlc. ^djj ’ J^JJ-^I ‘^f^ 3 

dl ji £. a jy^_joi£ j^\ dll ji jia *J Jdal j A.ismia'nll (jj9 AjlLoVI jVI dl jj 

— Idltill <U.ilx-a]l jjjjla jc. j j j^. I 

OY + OY +Energy OY" + Energy 


d! ji j (jjJjl £5! -li aoS jl j^gjL j c-Lall jl-d 1^-aAli 4dtj jjc. Igdd jj£j ^^all dl jlill Lai 

• j4±-ii 

(jaj jil ^1 jlda (ja sJ ja . j dd > alLd j I jdj dLLtH dlj jda jliSI jA e-Lall jldj — ) 

(Jjlal iall ^ 3 jS aaj A Ja jll (Jjlal lall (_^9 % £ ^1 4lld Jj-d J139 jdl ^Jl dl9 j 

dl9 j J£ Idljl j^JI (_^3 -li.jj dl (_ s -i c - dllay V I (Jjj LaS Ail^JI 4_ajl j^j^all 

— • Cf- (_]jjya,a jA j ( ^ jla j jjLa ) £ 1 

. jd j^l <^ C- < — ajlSlSI J JaliLd]l dLlLaC. — \ 

. l^jjjdj J l^jqilidl ( _ s -ic- fL ^JtLiVI (j-a Alljiall dl •N _j-all ^jda .,,1 ^j^al.^a'ual — Y 

iJI g.l.laj.11 ^11 4j^)d Jjiajj ^Jajoi (j-a L_l^)illj ^^daj'il ^l*d^l lai-w — V 

^-lijjVL ^j^aSllia <jl jl ^ ) a ^UjjI ( _ s ic- LajAx-a jjjSjj ^iLoill <4,Jall ^3 4-aia*-a J)SjpJj 
^ 9 I aUdll (j-a J^\ <joudJI dljla jLSllI ^3 JjSjjj a-Lall jld ^j-a % “l » ^Jl (jl da. 

^ l °-°) J cs^4^' JL 

^ 9 j j <J d djyjtJ il -daull 0 jjiLall dl jliJI (j-a jA j j)_y^)SJI .Iua5l jl (^g-jlL — Y 

Ij iiS dldll oLiaJ a^-a jA j ^ ^ JjJ dc-ldall ojjlll Jbu %l » ddj (_gjaJI dLliJI 

— : ^ A _J^i! ^ d3 j ^. j 4-bd (j a JLljj ^^all (."ll llair II C> lillljAj 

. (jljli.VI dLlLaC. — l 
. jj9jJI A ;Lc. — Y 
. AyjlS^yll dLjljjilll — Y 1 


. ojlaJI ^Jjldll — £ 



dLa-i 


aa. (_).a joLi La£ jj-s.j^a'1 dLaJjuta. (J-ad ^alc. ^-LUaaasI — I DllSt jldll dl jj — V 


Cllljij^ ^ Igdjj aJl^3-a]l jjJxJI £ilald ^ j ^ ^-bd ^^jll (jjjliaAll Aj -daajj (jldAll 

jl axil j (jldJS II j (J! ajll j <jjj^I (j -a a jix.ua dLaJjutaj <£ba-a 4-iL-a Jllj-a Laj-aC. jlaiJI 

j-aj ji.1 ^1 jl£-a j-a IaJI dd < alrsj j dLlxll j-a ^IAjoJI A.4lJr-aAI ^3 j£jpj j jJI 

<jjlLa Ail^JI ^alUVI J dc.ld 3 .ll j£l jdl j aj-li£JI j-ldl ja. ^3 Igdxuj AlAjp j ji.1 ^1 dl3 j 

— : J jdl (_^3 a3j^.jdl jluiJI dl ji ^ j £l J ^ ^ dij jll (jlsliall £-a 

. dtdLM jlLdl j ^g-uidill ^ Ltd'll j. a a j^. (j^LdLal — I 
. i_j jjanll (j-a ^daj^l ^ Ltd'll Jaa^t ^3 COf £-« ^aLolI — V 

^idjlSill CllLajj ) JaSLmlll dLaC. jpLLjl ^gic. AC.ldj — Y 
. jdjLH ^-laj_u ^Jl (_laaal jll ^au-adll latdVI j-a3l.Yl ^Jl (j-ljj jldJI dd a -iLlj — £ 


. (j jaJ) ci^ULU 4-juJail 

f.1 j gJI j I j jLj-aj£ lj£ j-a jull J dl jlxJI j-a j-a Jiajlrb < aLdl ^iill al jgJI 

jl A j jL-aj£JI dl lLaxJI jYi» ) 1 <3jjj LjLa (jl£ lil ^1 <dl jll j ^xJall j (jjill ^a-aAc. (_g^l 

Jalidaj^l (J^j-o dl al j$JI dl jj-a-a jpsj , jdj'il ^-iaj-o ^jic. ^aJJ ^^ill Biological djudl 

. ^Jc.1 (_gJI (_Jij-ul (j-a j-aaljjj dalfiS jli lil 

, ajl j ^ A i_f j3-ll <— a!ili]l dljjjda dU!iljL]l ^3 SajH AjjLij;^ (jjjl j3 lillliAj 

— I (jjjljill ajlA ^>1 j ^ ^.j>.sa..ll , <sl!iSJI , ^a.^dll 

(jl Jaj d A 433 (_]s a-lj^JI J-addf-a ^1 j lil 4il (_5Jc- j — I R.BoylC ^ 

j ■^l-'j^ du (jla Adlii dukjj a-l _j^JI Jail. da lil Lai . <jjl^)^. ^jjadV 

: AjJ^/l ^talx-alL lilli 

I = £ X lK 1 

. a-lj^-ll Jaatda = (_pa jjl di.ira 
. 4 .^- 3. -3 — ^ 

. diS =1 

lil — a , 4 jjI^)^. j s-I j^-1! hx. da jjui jj_jjlall ILa iojjjj — : Charles jljl-L 1 uj-’!-® — ^ 

. IdL ^iujJI a-laj d^Cjl a-l _j^JI ioa.da ^1 j 

(dYvr/ (>+ ^ ) = (^) L> d 

^ d^ ajl^)^JI oj£j LaAic. al_^-5l Laj.-d = ^d^(_pa jjl d 



j_jMJ Ij YVV J a:dll A^jJ j)l i_f I Istla.a Ajjlj^. A^.j.1 Lade. alj^JI lax-da = ^_y a 

. (_£ ^jLall ^)3j--a\l 
. al j^JI A^jj = dj 

Sjl j — all j <jatj£ j pi j$JI iaida j-a JS jjj ,^-a^jj Equation of state jjjla -V' 

AElx-all ^3 LaS 
d) X dj X j = 

aljgll Jaat-da = (_pa (jl dna. 

a - 1 jgll 4 ilj£ = d) 
al jgll ojl^a. A^.j3 = dl 

. dull = J 


(_$ jaJ! ufcUJI dildJa 

(_^oLail (^ic. lilli j Lp^aC. dll.jJa £J jl (_gll (j _jaJI <— slllill ^joiSJ 

— J J j-lall j dllajJa.il ^L LajS j 3 A*u jl Lag. 1 . 1 J <_L^aajj 

• Troposphere jjiuijjjjjll 4 iJa -: Vjl 

(^3 ^ A j a I jiai^l ^3 ^ I 1 ^g3 IglLajui <— aiidlj , 1 — aliliJI j-a ^.Umll AfljJail (_gA J 

j a A ij^JI jAlJaall ^..l-a ^ At 1 Jail b 3 A ^3 dl-Idj j , Aj jldaJI (JjJaliall ^ ) A j (jnJaflll 

1 gijj j3§ 33 j IguIjA AsUi£ L-.l..ua.i (jjjll aLsj A. 3 j Jail bAA JbtJ j .£cll.... j jLla-al j ^ lauuj 

* cl £ ^liG jVL Igjjt ja. (J^aslijj J a! Jgjl (j jj (j-a ( ^/°) ^1 J$ll jjj d- 4 % ^ * 

(JjbL-all IllA jjL L-liuii (_gJ j^l ^»£ V II (_gi ^Jaala jd. (j^aSLlill IJlA jjjfLij / ^ ^ I » » JSJ 

J i. ^ II (J a*aj ja. ^1 aij jVI UlA dj ^JaiYi ^aJ L. .la-jull j Aj_jJa^)ll Ig-la a jjIS J-aljxj 

jll A-ajJaC. I_ul jA dll jLij ^1 jjAjoi JJJ jllll AiaJa j-a l.l.la.11 <dl jJa^l (_pa j*jG j, jjJjJj jjll 

t_£l ill j jda. j dil.’a.Ja (_iijjj A3j*-al j . Jetstreames AJjLiill dil jUill aLakll Iglc. ^jlLI 

. (I ) ^j Jdlll jJajl ^glc-^l ^jll EjxjL-a (j^ajVI QA (j jlill 

j Jlill LdJJill j dlLiL ( 1 j jLuj 


Exosphere 

Thermosphere 



Ionosphere 

Mesopause 


Mesosphere 

Stratopause 

Stratosphere 

Tropopause 

Troposphere 


• Tropopause JjjjjjjjII - I 

AM jjj dl .oil jA j JJs j jill <iila .Ixj .la. jA j 

(_3jS W — Y 1 jjjj <— JjjS Y Y — H (JJJ .laJI lilA tiLajoi ^ jl jiij A_ij\ilh j 

V » — ) ^ II jj .Ja ail (_ 3 jS (^3° O « — ^ (jjj <ifla]l s^A a jl^)a. Aa.j.1 £■ jl JJJ j al jluiVI 

Y (jc. ajl^>aJI (_^aalli J-la-a .lljjV (jl AaJI 11 a ^ Jajidj ^ ^ al jluiVI jjjS 

/ ^ Aa. ji o « ^aj_-all cii^j ajI^aJI e'll-s jji (J.i*-a j ^ Y (_JSJ 


• Stratosphere jji« jj! jUI : UjIj 

A a.j.1 j)j£j J i jjjjjjjjll .la. (_3jS ^ AH ^1 Y Y jjjj l^C-lijjl jljlij A_ijlilll 4iila]| ^A 

^la Hi ^ 1c. al J gAI ajl^)a. A^.jl ^gJI AjjLuixs O « £-lijj| ^Jc. al j^JI ajl^a. 

jl C. Ig adlaJ ^ lill AjajdiJI (_3 j 3 ^jjidall Axdl jA 4-iJall ailA ^3 ajI^jaJI j,~l i s^a j 

— I l^jl jj-a-a Cy*J A.ft \3-aII alA ^3 .1 ^ja. ^a]l jjjj^l 
. ( 4_jaal j AjjoiI j ) Ajlj^joi dla.L:j Lg_ia .la . Jl — Y 
. alaJI jLaj .1 ja . j l^_j3 ^».l*jj — Y 

Y » Y Y“ a £ = 1 ailJ jl JjLa <3 . = Y » ^lajjl iaj.dilli ^ lg_i3 dll jjLseJI j-s Id — Y“ 

S ^ ^aiil I _g j.d,a jLl-lLa 



Stratopaue JjjjjIjiuJI <-i 

O . — Y O ^ AxJi Ailllilli J Ajjlilll (jikilaJI jjAJ jkjoi Jjl jauJI AxJ ^jIj Aa* 

A kj j J-allJj J i-JI ^Jajoi Ale. ^La VI * ^Jjj 4jl jya, ^3 ^ai-a i ^Y 4_l9 JaxjCall ^Jlllj , ^a£ 

J ) ^kjo,! j AaJI ^Jc.1 >j ajI^jaJI 4^.jA 4 -LujI^)JI Clll^yiAll 


• Mesosohere >i«j>All 4iJa -:l5flj 

— ; ^ ^l^lljj^a (j-aj ^ A * — <3 « >aj^| ^Jajoi (jc. 4jjiJaJI aAA A«JJ 
^aJ ^kjuijjj-aJI ^Jlc.1 Ale. ^ H » — ^Jl (_Jjj^al (jl (_gJI £-liijjVI-J ajl^)aJI 4^.> ^_p-al.a-s.')l — i 

. jl^jJI eljjl ^a° W. Jj^aJ (jl ^jJI (_£ jia.1 aj-a ^lijj^l-J AaJj 

4-jaua>ilj]l (_3 _j3 (JjiajAiJI AxJj^i lg_i3 Aja.j-aJI (jjjjVI (_^ala-aa-al jA IgjS ajl jaJI jAj^a-a — Y 

. AxJI (■_ LboiJ ajl^)aJI (j«a3L‘u (_£C jj (jjjjVI 4ila (_g jjoua (jc. ^lijj^l jli Ia^J 

. IgjS All A all »LiAaaJI (j-a <la9LuiJI liJjLnJIj t-_ ifrCuJI (jljla.1 CllLiLaC. — V 
. i— ig-loJI Lalij (Jjljaa.1 L_i.ua.j 4AilaJI aAA (Jiaail > ajl j^JI £9 jjj — £ 


• Mesopause Jjjj >a1! - £ 

^a £ i i » — H » ^lijjl (_ s -k- j 4juI^)JI 4. 9 Jail j A.MIaII 4Ailall jjjj (_k^a9j Aa. jA j 

.(") 

• Ionosphere >i«>jjVl 4Lla -: bulj 

Thermosphere 11 4 iJa <>a* j £ Mesopause — Jl Aa> a*j Aa. ja j 

A ra..n.'i 0 A j £ dlAal 4_J j;. >» a>lla ^A j ) ^-Jaall ^tA _jll a>Lla dl jAaj AaJI IJa jxaLiij 

(jjil j3^ I £ 4 il'i's.-a (JISjAI AajJj jkjoi jjjj'il 4.9 J-a ^3 dlAaj AjjouJalix-a Clll.ira.jAiJ 

9 A a*ala. ajAjS Clllc-lijjl CIiIa ^A j (jjjl l^-Aaxj j j-a^.1 l^jAaxaS 4.9t\rax ^A j CllVI-^-5lj 

— :4£.l jjl j ^ ^ ^ (JnJaail 

. 4 JLaClJ| 4,iiJa9ll Cll^aJI CjArajj Aurora borealis ^JaAlil 0 . Ja 9 .ll 0 A jJI - i 

. aaijI^JI ^nJaill dil^aJI ciiArajj Aurora Australis ^ ^a jll - Y 


(Thermosphere >11 ^ - j 



A-LL^Sj AjjI^)^. ,j-ddoA LgJ j ^jadl ^-lajui (_£ jdaa (j£. ^»£ A * A.iJ-all aAA ^-lijjl 
dlji lil Sill Aa.£u lga9 d-lao LaS 1 » » » ^1 (Jj^alS 1 $j 3 ajl^aJl ^iljj il a j^-a-a 

S ^ AdLij^Sll l^jLSj-a ^1 al jgJl 


• Exosphere jjiuijjSVI 4jula -: Lu^U 

dlflllall ^gilj L. ilj.'l Laj-aC. ^Aj (^Jjlxll I sHjlII ^j-a Jballl ^3 ASjJa'ball ( _ S A j 

S ^ a Ldall (jc. l^L^aalj 


jjjaJl dfel*-ll LjjH 

^A j (_£ _^11 i— sLlxll djLlaj A3^)X-a (j-a AjV <— aLlill d jla (jc. ^ISlj (jl (_Jj3 

. (_pajjH ^-Ixui ajl^)^. A^.j.1 (_ s ^ c - A-la3lj>.xll — 1 

. AsUoll £_ajjj — Y 
. a Lai! jld £_ijjj — Y 

(jLdVl d9 , t _ s -lL^Jl AdjSj j (_£ jdl <— iLlill (JjSjuU ^3 33 aLidl jjlal (jl 

(j a (_jj^Jl a_ajl*Al (_g jl-LajSll L.ijSjlll ^Ic. Ajlj^joi dlLLi-lxl Lijjl ^3 A-a&Ldall ajjlll -Ixj 

(_pax J 11 (_j^al ill jl C0\ (J La LL^al al _j£-ll ^ aJ j^.j-all dl jliJl (_paxj A..id 'dLi j JUd 

tdlj. kill A LaS aL jj a^)d.Vl dl jdll ^3 (jLdVl a^-ml LaS , Or jl Or JLa ^LVl 

1 j d’lA-a 1 d^)C. al jjl j ". (_£j^Jl dLliJl ^3 Lulm 1 jjjti jjjj (_glll al j^-11 ^9 a3 j-all 

. aLiaJl ( ^lc. UjjjIj j idLlxll aJ _y^.j-all i_ul jdll 

• Cot cj-j'j jte : Vj! 

A_ac.lj j^all ajjlll 3XJ dLj A.Llflll A-idll aAA j » ( • Y i jJlil (_£ jdl dLlill ^ A-Lils Add 

1 Aadj Ljjl ^ 

. ^jL-aa-all JJC- a ^Lj — 1 

Berry iS^i J-L-IJ Aj^daxll ^Ij-all j -tiktll (j-a S jajS ddaS i 3 ^jL-a-all allA ^LiS — Y 

<1 i-saldl 'dLi^ll jdiS KellOg ^jiaS Lai °/o ) • J j^ll (_^9 COr (_gLi dljia ^^lll 'dLa^ll 

. AjC-ldall ajjlll <_Jj 3 A_ilc. idilS LaC. (jjjla j t- Y* » J COr ^ 

— I l.g.^aA 1 <_J-aljC. a^xl lad _j^ll (_gi C0\ Ajud > alld j 



. 4-uLail t-llla-lajaijail a jl ja. 4^.j3 — 1 
. t"ll nil ^ ^ jjdoll i_n£jjll <jL& J-la-a — Y 

. 4jjjda*JI 3l jaII (, (J3jla — Y 

— : jjjjJa (jC- ^xiia C0\ (j-a (_5 j^-ll <— fijlill (_^alaj (J^)la Lai 

. I ilx.ll jail dlljfla ^aJJ 4d jda jA-lflll dljlc-lilil (jdaxj — ) 

. ^ jjdail L_u£jlll 4_a1aC. (_g3 4da I If. ja dltjldll dljLgjluil — Y 
. diUa.iaAll j jlaUI aLlA ^3 43a ^>al f ja. jUji — Y 
. 43a (j^aljkill JaI jC. j flilil (JaI jC. jjl jjl jllI ^3 VLUal j£jdj CO\ 4_ud a3l_lj jls dill! 
^-laul 4-lC.lxdVI 43 jl jaII ( _ s ^ c - l-A (JjLa jA ^13a1I ^ic. COy <_j-9 4jj^alall a3U jil jiji j 

<— sjl ill ^ II L_)jjdill jA 4x3aJj ( _ s dajVI £-lxdVI (j-alf ja (j-alaJ COy (jl (_$! ) (_)3ajVI 

^aSj A.) J-aliH (jJ-al.'^all ^3 3jajAil .lllall jLljij ajljall 4a.j3 £3j ^l (_g3jj I"®" 4 (_£-ajlall 
. ( ^ dlUa.lJkA.llj jladl aLia (_g jlmA 3lj3jl ^1 (_g3jj (_gjll _^>aVI 4-iliall dll*ijj-<ill 

ajl j a 4 a.j3 ^lijjl ^^Ic. ajiiLi J COy (Jjaj (jill Ajdllall ^iLajil qa 3j3x 1I jjjlai 3al 

— : lg.A& I j jail 

Coy ^L—^d diiL jl <jl ^Jc. (j-aiij Rasool & Schneider j-iiLU, j J j^j ^ jjd - 1 

. ^ Yc° jA jl£l £33 ji (jl jail ajl^)a. 4a. j3 (jli A_lSl_^UI 43ad l— alx-dal ajjldC. jail (_g3 

tiial— Loll s jl j — a 4 — ^ jj jl 3 a jj Manabe & Wetherald j 3 gjj ^UU ^ jjd - Y 

. COy 4jjoij a3lj j 33c. 4jj3a dllaj3 1 » £3jj3joi UUdu ° A * ^jdjC. a jjU dc. 4jlS| jll 

. (_iajaJI JjU ULaAl ^jULs ^ j jd ( _ S ^C- dk jj La Adi VI 


. L-ul jdUl — : Luld 
♦ ♦* 

^JLaJI (jj^ll <- ddlLa d-a dlis jj dS al^j^ll A^.j^ ^3 a^U^ll (jl (jidLil! (jdau (_5^y 

j 1 1 af3 (_g.li.la. i a^.j 4 -uISaI (jjdULlall (j-a (jdatgll (_5^yj Uj LajAC. (j^aSlnlU idldj Uj 

(_g, 3 (_ul j dll Ajjd a^Uj (jll dllj ^gk l_ U joJI ^a.jjj . ajI^jaJI A^.jU ^laJI aLdiVI jdjoil 

Ajjd a^U j (_ s ^ c - (J aC. 33 -kg.Jala.jdj 3l_i3jl j ULtll ^3 (jl5L.ji.il 33c. ^3 AJjlgJI a3l_ij>ll (jl jl j^JI 
jail (_g3 L_ljl jjJjll a3l_ij (jl (jC. LLdaS ^ 4j-dLa-all j ajdtj-all AjljLVI A.ud 3l_i3jl (_gl ^ i_dl jjaII 

(_g3 II j aVt Y—sjUdl (j-a ^AjtUiVI (jiiLsjt.jl U-alx-a ^ a3l_ijj (— la-joill (jjjSj 4£.^)jai (_ 5 Jc. (_jaxj 

i— dl j dll 4-1. jd j3Sj j , (_>djVI ^.Jaj.ji ( ^JI <_Udl (_jLH 4.UaAj.jjll 4jtduVI 4jjd (jdAa. ^11 (_g3^J 

. ^ ^ % 1 * * (_gJI jaj 4-LdaLall 4-l.;.lall 3 j3*J! Jjl-a. j^JI (_^3 dl3l j 



Suns Radiation 

. A IbaAl 

** 

i_j a % HHtHV (_j-s JiSlj il i $ <— ^3 oLIall ( ^joUJ^)1I _jAj 

A sLLai] (_gj ^pl 1 <sl , ^Jam ( _ S ^C-J ^3 aU.“ujiaH AiLIall 

J ^iLtLallj 

• L^ 3 J^' U^W — ^ 

. jJiill AiUa — Y 

j AaII AiLla — V 



-La^i j_j C. <1 j jjAAalt (_^A 4_jjguu!!i31 <sLIal! j . % * , * V ^ic. Aj (_) pula j-lij ^-juT l^-jla 

£■1 ijllj jLlausVI J (— Aa-mlt j CllLjl IS (_£j^JI t—aLlxfl i"l Wi ^ill 4-ykllall iT.ll.iLaa.lt 

. (") Ujjij 


'. ^<uL4iuii| p IjLiui^t Ajuula 

. (jjualall 1 a jIum j Aj^yj^t dllc.l*jTiVt (_ jus ‘Lc.^-a^-a jA (_ s uuuaTull p l jt.luLl t 

(_paj^l j la3 (jus __y£l l^-il (_jt 1 V* • * * * * ^Jc. 1 a jfa3 .ll^ Ajg'slus 4_a jlc. <L£ (jususTull j 


• (jj^Laj (_paj^l (S^ - 1^- A >' ?> - Lai o^ya ) » » 1 

1 A j£^)us a jl J jlii 1 am ^ 1 * * « (jus jl^Li.i (juiusliill ^Jajai a jt^>^. jlii j 

(jc. <aUall .liljj 4y3 ^xla ^Aula (_£j_jj Jc-lLas 1^-yjuG (jSusjj <Lsjla (jjyLa Y » qa j!i£ Ls 

5 SUa ajyiA (j^? 1 JJJl&H Ullji l.^-ia > jaj <J i AyjLaj£ CliLlc.tij Jjjjfa 

. (") 5^ 5JU. 


A* i!li^\ (jl (_gl 4_ljlii 1^ Y » » » » » ^ A-y_^jla (_ 5 ^J ) 4-ljaiuiuuJI dlU _^uslt “ic.^)jai ^iilj 

(j a £ IlS La j-iilj ^AilS^ A — "l ^ 1 (_yauuui]l (jj^)uui IxJ (_yaj^l ^Jasoi ^Jl (_JjAsaj A. 1 xja^a.j.Llt 

■j ;~ — Stj Stefan — Boltzman (jLajiljj (j iiL a (jjjlsi jy jia (jc. 0 u^ilt ^ .- La u (jus LaLL 


( r£ ) 


jA 


J _yoiVt ^Asiawll 4 -SassajujII Aalfall = i S (jl 

(jLaJyl^j (jfljlui ClliLi = dl 
. ^Li-alt ^.fas.all 4jLfauslt ojl^j^JI ^ 

(_yaj aj ^^jll ^Lui^it ^Ic. (_ 3 . 1 fa.T 1 AyjLj^ Aimal-a. AaauH j^3 I^aa^I ^jotaJI Lai 

1 j ao^H ^.joi^IIj (JjiaaaJI ^fajoi <llL’l (jS-aJj l^-Ta (_yoSxla V j lg..)lc. fa'La'l ^^Illt AjlLuVI (_J^ 

lc.1 (^Jl (jjiSjtia <Laoj (_^Llt ^-Luoi'^t (j-a taj>^. (jV LiJlLaj Lajota. 4-iuij Laly 

. AiiLi 

!_g 3 1 gAy 1 ajS i klm j_fl Ajjoult jt (J _jfalt <JjLoila Cluadl ^.UaAiTjlt AxjAiLlt J 

CllH j j J-ai (jt (jS-aJj lilajl UJjgult ^3 j ^ (jj^SjLa £ ^gJt (jj^SjLa » i ) V (j-a j (Jl _jfaL/t 

— I (_^A l^jL^._j-a (J_jfal la3 j AjolLj dig- f)A-y.A 

% V — 1 l^L-Uaj , (jj^)SjLa » i £ l^f _jfa ,A^.j-alt 0 AjlLoI j A-ia-malllt (_3 _j3 I — ) 

. AjlLoL?I (j-a 



4-jjgia-Lill I qa % £ } LgLjjuij , j j^jSLLa » cV £ — » C £ » l^JI ^jlal j jjJall Ajua^ I — Y 


— * tV<3 jjj IJ jfa , AAjjla Cjlc-U^i! ^Aj j 4_ljl j^-ll Ajua^\ jl J^a^JI Ajua^\ — V 

. ^ ^ ^aiAjki]! ^UuujVI ja-^.a ^ja ) LgLjjUlj j jj^SLLa £ 


- : The rays budget 4JJI 

C(_jajVI ^-la j * j i— iuilall jAJ ' aLLiALH l^J i^saiaj 

(J a<al jll) i_J ^.J-a £j-ia -& jl j^^ll jj£L jjJ^joul! <ULi. ^a3 ^Y^ Jij JLjoJI jfajl 

^ jjaLall j^s J3I Jj^al ^Jl ^ i_ill ui jjJra jl jj^ll j^jfLsS Lai ^jaLall jx JiLI 


-laA. j (ju £ » (_ja^)C. o^pE 4 jS| jjt^JI (_ja j^)*JI (ja-iuta 4-stSl _jll (jlaliall (jl 

I listil j ^la u ^jll (_pa J j*JI (_^3 Lai Lajl-i <±^.^a A.ut.jJ-3 jj ^C. {jljI^I jl jj-a]l j_J$J J jL-u^l 

. ^ ^ IJLui »LLL3I (_5^J ' a 4 J ^ a il CllSj jl jxall jjJaj jjLdS 

DirCCt j filial! majoill £-U au^l JL ajj 1 ^ jjjtll j-a 4-illA » Laxull j_jLj La-lic . j 

^■LlL.^ 1 Lai . ( ^iaVI j-kJI Jja ) J*-al Jl ^JLII jjULjj £j^?-a j-a % H * radiation 
ciilla j^j Ig-a^L-aj juc. a^wLI aju^\ ciiiLj L^.n.i jjLLa Scattered radiation Ji*jJI 

j L-ajj . j ^11 ^ 3 AaILlII «sLall jlAjj jl^xll dllji <lajuil lillLL j (_£ jlsdl i— sHjlII JjA 

Jl Stall ^Ltjai'^l J Aj-Ala-all AjlLuLM jJJ J^alL (_pa j|VI ^.la*d AsC.lstjai'il Ajjlj-all jC. jJJStJI 

-: ajj^I 5J^UJI < 2 * ja ! I Jj_Ja Effective radiation 

R=Q( 1 -a)-E 

AiC.lstjJu'il <jjl j-all = R jl dl.;.2t 

^ jsstxall ^IstoiVI J ^Jjilia]l ^Lstjau^l j-a'S.-a ^ 4^.^-all ^),u^a9 ^.ILll ^LLjauL/l = Q 

j Ajjjall AjjailLstj^l 4-.u^alA-il = a J^jl^ J 

1 aj (_)^al All (_pajV! ^-la tu ^-LljJuI jjj t_aLLlAVI L5^ Jlstflll ^-LstjkjVI = E 

. ^ ^ (_g jlstll i— aLLtll ^Ljo-all jl (_)ji jLa.xll ^-Ltjkl'il j-« j ^~* “' <j-ALaJ 

. 4_isVI Al^lst-all JHA j-a (_pa jVI jfs-a j (_£j^JI t_aHjtil AlC-lstLill <j jl j-all JJ-a'l jL-aJj 



{^ x (cj)iil+(^)ii]} + {(^ ^)x (f)^}+ (c)^" 1 " (tjo 3 (c)^" 1 " (^l)^ - ^ 


<Lj / j3^ Y \“1 (_£ jL^J J <_£ jaJI t—sLliJI ^^lll <Jjoiaj^31 “Lx-LiLM = ii3 

i _ i~\ m 'I ^gii3l 4_ujiAjkiJ! 4 .x.j ujV 1 = (^)o- u 

(■ - 1~\ m 31 lg.x^-a),a'l ^gL3l 4-lufaaj3a3l AjuujVI = a 

^glc-VI ^l (_5 _jaJI I fiLlxJI Ig-mflx-j <^131 <JjqiAjuj| Ajlj!1i^\ = 

(_5 jaJI < sLlxJI Ig-i^aiLaJ ^1 “LxLuLn = 

a^)jJuLi,a31 AjlLuI = ^ aL 

a^juuLa3l <ixLul = 


~‘. <_]-al jC. a-ic. ( _ s Jc- ( _ s £-IxjoiVI (jl Jy-a3l 4-aj2 jLalixj j 

. jj£LaLM ^jla^xJI a^jjlj — ^ 

. jaJ! aU^-oj <3la. — Y 


(_pajVI ^-laui 4_1C. — V 


(_jj Sj L_jia. j ^ £ • ) i_yay£. ^ia. a I jioiVI -Laa. ^j-a Axil ^j 3I (jiaLlall (jli ii!3L3 

(j a J a! *UjgnfLa31 AxL^I (jjSj dna LllxJI j ( _ s -3aj-u j3! ^__^aj^)x3! Lai L_la j-a (jl Jy^3l lg -12 

. (-j3Lui l^J (j_j£Ls L5j3^>aJI ii!3i£ ^g£. IxauLH (jl jaa3l (jli aJl ^iLail 


:(The heat budget (jj\j^ u'j^') 

■iaAJj a-1 a-f-a.a.31 4ajlau a^)£ lA jliic-L ^C-lxauLM (jl^)j-a3l £-a (_£ jL^JJ 

: Ljajt (Y^ (_]SjJu 3I jj-a (_£jl^)a3! (jljA-a3l 

AjcULiVlj AjjIj^LI <jjlj^3l ( Y ) fkj Jli 



%£Y <L-al jl! ^Ld^M <aLlal °/o) * * IajI^Loj ^LdLn j^a <iKI 1 A-^aSJl (JiLaj l^LII 

j t_£ jl ill i— aH-ill qa ^y&jLU %Y A jljlLall lilli qa ^ aLdall sJj^a (JjiSjlL 

f^y aj^l ^Jajo ! j (_£ jlxll t 4-lajail ^aJJ %°A La.n .1 ^(_paj^l (j-a (JjiSxjj %£ 
^ lad'll AiLla (j-a %°A jl SLa1\ ^ja j (°/o £ £ (j^aj^l ^Jajoij °/o) £ (_ 5 jlxll <— aLlil! 0 ua!~u 1 ^ 

<— Sj dj a I j gJI jj.yfmu.lj % \ A jl .^LaJ A. jjLall dll jlaal! jdll (_p ajil <da ^joidlJI 

. jj j<i]l jl (Jlatill ^ LduL/ I i—lLoi-^ (_jAc. .iiaj % Y » Ia jl Jlia j La j %1 ^ j-l^J AJUa 

^ uixuiJI iluLM AJUal 4-llS]l 4-La£]l QA (_£ jlxll < aH-*i! ^.tua.1 (jiiLoiLH ILa ^gic.j 

ojl^>^-ll ^^>la i— iLuia. ( _gAc. % Y £ 4 J i— ' qlda.lj ^Jjjulxa £-Ldul 4LyA ( _ s Ac- °/o) £ J j-l^-J ^Aj-aljl! 

ui^\ £ a %\" A AiUall lilla <_JS ,%1 (_paj^n ^Jajai j ;A > n'l j °/o ) A aLall jldyl <xal£ll 

^ 3j £^.jl ( ^ g.l.jJaa'1 jd £dll %Y * sjl^La J (_pajVI ^JajoJ (JlatAll 

•H 


: Solar Coostaott^-uoui^ cJ&l) 

_: ^gic. JUu*Jj 
. A_;j!^)^JI ^Jjiauoill AiLla . ) 
(_yla jV I (jjidlJI ^j-a AiLoi-all . Y 

.1 j.5 aJI ^j <L^al jll ^Jjouujjl S jl^^ll A-La£j <ii*lla]l CllLLoi^JI j dll ml jail drul 

Gram ) (j jj 5l£ / ?—*■ / Y 2—^ ojlj sLa (jl ( 1 — aLLtil 4-i^.jld]! 

j a j_ i&i J^Uj ^11 j (jla (jALlI ^jJI j c s^.1 jll AlisJ! | y ^j JS] ( Calories 

. ^ ^ ^.1^11 ^J^)-a]l Jj-all j (jlj^ara. a _j3 (jj^La £ 

(_g^ u_s^' a ^ ^ j° j>* el j jliijj 4:1a (jjidiJI (jjj AiLouJI (jc. Lai 

. (_g jiLuJI i__iLli:VI (_g-a l 4® U-i^ 4 H ® t 



( _)a-a -.all (jj J 4ilaa-a]l JajgijOAJ (jjj9 La lil l.t.iiL j-1jj i a!lt!ii.VI l.igJ ^j-a*JI ^Jc-j 

<— fiH-iJI iJ-— aJ La jl-lLa ^9 ojaaS <a-aAl <U i aLLa^^M li& (jSl J cJ^° (jjai-a ^ Y* iS^J (Jaaj^l J 

^ 3 1 g_AC. (_£ jj kill l_lLlijVl (_gi % V ^Jl J^. .Sjjj S La (jl il » (Ja-aaall Ojl J^. (j-a (_£ j^JI 

j ojl j :u j ^jousjoiII ^l*aa^l jaja (_£ ji.1 J-al jC. lillaA (jl jac. . ^^JJj^all i—tllaaVI 

• t_3^>^ (^gic. <— aIjuj 

^ ^ II (_Jaaaj ^ill 4uC.lxaaVI AiUall (jl 3 F = (_JaajVlj (J-a-a^all (jua 4ilaa-aJI j)l LjaaC.1 lil j 

(_£ jlaaj o.ia.1 jll 4jj\j]| ^9 (_pa j^l ^-Laa (j-a ^sjoi 






a -L £ * ' j 


* a * , = . 


J 2L O* 


= {->» 


i a 


Y cjJa £ 


^Jaaail £-l*aaVI llllajul J-aLt-a = (jj (jlj Laic. 

TaU-a-all ojl j^JI = j 

^ ^ 4_^.j.i / LjL / (*•“) j ajxaa ) * * ^ jV V j_£ jLaa lIiAj =<r 


4*^1 £) jl\ 

— J ^L Laa (JiLajj ^aLa-aaaJI ^Ix-au^l (j-a <alli-a ^1 jjl AaLta e-Laiadl ja-a -ill 

Infra red ?l j^JI CaL ajuSM I ^L uij*ij Thermal rays Ljlj^JI <*Ji^l - ^ 

Cl)L^.j-a]l dllj <*Lo^l kc. j-a-N-al ^adjuj (^gjonJalai-aj jg^il < LlLxIS Laj-a jac. Ajtaal ^Aj myS 

( ujj ^' — 4 L * - “ v ° ) u 4 Igjl^j^s J Ijla £ jIjl dua. Longer Waves ^lajLl' 

Lill LtaaV I <La^. (j-a ^ % £ 1 ^ a Iglauaj J.lal) j 


( £r ) 




4iaa. (j-a (% £ <=) — j lg.ji.ua.) j^Sj j Aujj-a 4 juL! ^ j Sun light TayS 'k-n Jaiall AjuL^I - Y 
^ ^(jj^)£jLa » cV £ — * c £ * ) (j-a IgjLu. j-a Jjla ^jl jL)j ^.aajiaall ^Luau^l 

. Violet and ultra -Violot La-a-iiLI jac. j La-aaiiJI kxJ^\ - Y 

aLJI ^-L« u*^l A La^. (j-a (j C. lgl.ua!) -l)jl V J Lja^JI Ajtaa^l ^aaL LiLl^.1 < Sjxjj 

• ^ ^ UJL^^ 4 * ‘ ^ * — * ‘ ^ V (j-a Igjla- j-a <J jla ^ jl JpJj 


iS 


~ : ^ ^j^UAUlII ^UJuVI JJJJJ 



(JSjj f.1 jluiVI Jak .lie. -Ja*j dna (_paj*JI ^)jl jll 4 jjou]\j latii lad'll l— alid 

J a I 4-ali ail La L 'aljt.dal AjlajI f-l Jaa <alad -JImlI il (jl Jo 9,11 _jaj 11 0 JjJj11j 

. ^Ixdl ^j-a jjA.Jaflil 

^ 1c. lA-lalxll Ltd'll dljiifl ^xlaC.1 jjli (jjjldall (jjj AjjAUall (jjidall A£jaJ ladj 

j a A LaS ^ laC.1 j)l ^>al ^1 Ji-a3 (j-a (jjjl-lall ^3 ^ Ltd'll 4_La£ L. filial ^C-j (jjjl-lall 

— ; ^ 1 4-llm lillij ^ j (jj Y » — ) A (_pa^)C. ^j^Jll lie. (jlaj^l ^Aajui (_Jj-all Ltd'll 

. i alia. — ) 

. _jall a-lii-a — Y 
. 4ia.llg.ll Adi jgJI dl jldill L- 1 -Ua.l L-.laj.JI AiiS — V 

— : Ad^l JdjxAl L*d t_>aj^l ^ic. (jJilSjdl (J-aLt-a I iliaj j 

. (jj^adll Ajidl Ja ^jkoi AjjI j . y 

. ^..uliall ^^lajoill dddi La-a j!i£l £-l*dl (jjiSd ',1 sLmLall ^ jjadl ^ ^Jajoill 4j>..vJa . Y 
£o — Y ° Ajjl^pi— x-a.il t_>aj^l (jJilSxjl (J-aLt-a , <ajlflll j AiaLtll ^Jajoi^l ^ ^Jajdl jjjl . Y 

. (£V) ( % 

. ( (JjiSaIL (jji^Jt.ll j Aid'll (jjildtjl J-aLt-a (_Ji3 dll j 111 ^ Ajjiill Ajjlaj . £ 
L_ljl Sla ^jj II (jlS U ) o j-aj <ia^aj dldll £^ji ls^" d*Jj ) ^Idll e-Uaill .<3 

. ( AiaiaK 

^xjl J alx-a i a liaj <ddaLl^>ll L-lC-!lLaJI j d jaJI ^Jajoil ^ (_pajVI ^lldiuil .1 

. ^ All j^adl jl Ac. jj jdl (_gdal j^l 


J uA 


£JJJJ tj^ S JJJaII 

"I I ^Jajoi Jj^aj (_glll ^joidJI ^-L*dVI (_5l c - a JP j-all J-al^xll ^»aI (jl 

. (jjidJI Ajtdl JajLai A_ijl j — y 
. ^ L_a!lliJI A-ialiJ ^ a-Lajoill ^aJJJU j jaJI AjjI j — Y 

. jlg-il! j J jb ~ Y 1 

. ^ lAjl^dl Aaj-i j AjLaJI ^ jiiJI slail ) (jjLijLdiill L_a!llia.l — £ 

(jjidJI j (_>ajVI (jJJ dJI — ® 

• jAuWI - 1 



. ^^* >J ■* AjU.il jfl JA* ti A_j j| j — ^ 

^ai *v JJ Jjac. i i jl£ lil LajS ^Jam <_Jj 3 (j-» *La.l'.Ua.a.ll jljlia jJjp J 

£-1* (_pa j xj ijLa (_gl ^ ^sLoiaII ClllUa lili ^sLoixil! ^),x*aSj (J ^laJ lilli Jaljjjl j AljLa 

J -AflJ ^ II (_£^J J I-*-* ^>jSI A.JtLa.a ^^Jc. ^ jj^ l^il l- 4 ^ jt-iuiijVI J (jJSjtS^l j (__yalj^g.ua^U 

^ ^ A ia^l “Ujslx-aJlj AJjLaJI j 4_p j^ixJI <xji! (jjj Ai!)L*JI iJ-lLaJ jj£-aJj 4-ail^aJI Aju!x^\ 


jllia. X ^ 1^3 = ^ til 

AJjLal! s Aui = c£j (j! dusk. 

4-p ^axJ! I iilu) = til 

. AjLjkj^M (j^l_La <Jjl j = $* 


-: Qiuuiillj o^Jt) <jJJ Jult - Y 

Igjla (jil (_jiu3 J (_J jj^aJJ jl-la ^3 j^uill J ^) jj£j (_jl 

liilil 1*JJ (_>ajVI J (jjj AiLai-all L. Alrkj lillijj (_£^)i.! o^j-a l.^.'ic. ,' lxa . u j Sja (JjiajoiII jj-a 

. (r) JSuill J«>V (£S) Y^ r ^ ^ jjjAa I £ V J\ i £ jjjjL <> 

C JlA *‘“^ J (J^jVI LfcW (Y) J ^** 1 

; Oy i>j - v 




<11^-11 aiA Jliaj ^ <il V ^gS (jjuujll (gll i_)jiil j_g jjja-llll Ia jli-a ^gS (jjajVI (jl (gj*J ILa j 
i_jC- AxjI (jjajjM ^..ijb^a'ifl J) j-aJ £ (gi Lai (JjuuCiII (j-a A^jjS (_jl ^ (_pajjJaaJI (gi (jjajjM (jl 

. ajjill j ^ jjM ^gS (jjajVl (jl ^JLaJI aCA gi (Jlfljj (j-i-aCjll 

JjL_^ l^yiA ua Jl j (_pajVI (jjj LiLm-LI gi cjliLLrkj/l (jl cjLail jdl diiijl ca j 

(JjLi. g-aijuaill ^-LuaiVI (j-a (jjajjM ^-j-aj.a A plum La gi jajS JJjLj (J-^ ^ jVI J (_paJj^a^JI 
c^-» (jjus—jlill ajlj^. (j-a (_Jjl^ 3J LajS ajjjS 4-LaAl <1 <— aL Li^jH liA (jl (jja, gi 4jjoill jl ^ jjll 

. (_£ j^il <— fiLlxll g^.jliJI ^JajoJI 


-: JjJa lMZL J - r 

4X-1 joi ) Y <lix-ai 4_ljli-all (jlalj-all gi ^ a-llLLJI j <- «.u^all g3 ^ ^jLg-lSI Jjla u.al'Ir?k..lV 

i SJ L^aJI g3 j/ jla j i jj jlgjll (J (jli a i jlJI J *Ll.Vut-all (jJalj-all g3 Lai . 4'uall ^»LI <_] jla 

la-1 jjj ( (jjajJtll ajlli Cj.il j LalS jl^jll j (_J-fUI (J jla (jJJ (jjill -il ^ a-lLLall g3 j^a'aij 

yr— a c&j aijLJI j <U-£ut-all (_jlalj-all gi ^LlCuLU (_£ j.u-i .11 j g-a jJI (_£jl j^ll (_£-lLall ilijj 4-jlc. 

A aL-s-all J ja--aaJI j (jjajxll ajlli glc. ' sSjLj jl^jll J jla (jl alix-a liAj , 4_ijli-all (jj-al.i-a.il 

(a.) 


-: £ jUUl ufcUil yiii - t 

(jLS LalS J l.g-jlc. (J Jj.-aai.ll (jS-aJ glill ^JtLoj/l 4_LaS Cjil j LalS lili-L < fijlxil (jlS LalS 

lillc 1 ^Ixjujn (_]£ LalS ^ (jlAi — 4_JJjl — «• La jli-j — (--la-jai — iLaj — cJ ajljtll 

.^- Ltajjj/I (j-a (Jjkll j/l l^JjL-ajV (jCil j j-^ jlaS -LjC.lj^-all (ji-all (jli 


— ’S*^ (jjoJjLiul! — © 

(gjll jj/l CjlAlajl j 4-lLaJI (jjoijLoill iliSal j (_>jaj^l (j-ijjjaj i ajLli.1 jlj-i 

1 a ualill (g S3 k (_>ajVI ^-Ixu: (_ 5 Jc- ^JaSLoill -Lu-i-aLill <*juj/l a j3 (_gi-a (gi (JLi^ll aiA 

!g k-i-a-LlI ^Ixjujn (JjSLoj jjl 1^1 (jS-aj JLlsJI ^ jijoil A-UjjaJI Cjlji^j-all (jl ia^.jLa (glLajoill 

jJa-all (_]Ja AaJ-a'ix (gi JLi^ll aCA ^ji-ail A-ill-a-Lill Cjlji^j-all (jl (j-i^. (gi ajCulxa a jj-^a.i 

jjl ii La (_3;J-aC- (_5j^j (_5il j (gi (»J^1I (JLI-^ (_)Ji-aCall (jl jjjl Cjlc.Lai iiC. ajjS (J jla (jl LaS . 



0 3 Uololal 4,x,.))Xij j]| ILa ^gjuLa-J JaiaLi ,^all AJlxJl <jLaJt (JjoiLLaill £-Isl5j 1 a-lLu 

qa j!i£l (J^juiJ V ^3 31 t 4_p j'it (jjlaJ ^jC. 4.uaaajjjl! 4-AiaJI (JjoLaLuJl j (JLLill t-La-aL 

• ! JjalJ JjaJ ^3 LaS ^igLl<ail 0.1A JLa ; ^-3 (j! Jauj! d)Lc*Lui CljLLj 


-: Albedo jJjjWI - 1 


(Jj^ljl! ^gjo^ajJall (j-a a^iallia e-Ljafill ^jjajV! ^-laxa 4.j.afLt. j La jAj 


— I ^LuJu! (j-a lg-lll (Ja-jaJ La ^j-a^C. ^Jc. L . .'-vNM ^ jJ-am A_iljLa ^ic. <£LaLM (j*a»J ^jL IgjSj 

% ^ 0 — VO = Oj-li. 

% V » — O » = .Ilia, jl ^J.13 £cJj 


% 1 » — £<= - LjaJJ 




% £ ♦ - Y. — ^j La^al l JLaj 
%Y<3 — Y » = 4 j jj^-a <iiLa. ^j-jaljl 

% rA -rr = ^ cn±. 

% r v - n = *i 4 j >^ coble. 

%V * — ^ Y = f. 1 jjJ-aa. Jjia. J ^^C.1 jjs 
% Y » — O — 4 a ilS dlLllc. 


Luj j-lnlV! CjoO > &]LaJ j 


. ^j^ajad I jj! j-ll AjjouJIj ^3j-a]l — I 
. <jjj 1! ^Jaaoi 4je-ula t_iLL±a.! — i_J 
.<jjj]| jj j] a_iLLla.l — £■ 

. <jjj 1! (. - n*S jj i aLLia.1 — 0 

. tlltjUill 0 JZ.J — A 

0]il]L ^ jiajoJ! 4-Jaiu — j 


^j-uuuiil ^LuiVI tjj * -31 aJLLLI cjUjLa jj! 

~‘.^A (_£ j^J! <— aLLd! ajjJC. a-Lul ^jojajai]l !-gJ ^jjajJtjj dlLtLaC- CllUj tillljA 

. Condaction jjJI — j^aL^al i-a^ I — ) 
Convection <_U=d' _ Y 



. Radiation - V" 

^9 (Jjla jUaj (> _ s -ic- J AjL-sall ^LuiakV 1 ^9 AiUal! (JUtuV A-alA aJLjuij ^9 J-iJ-sa jill lalj 

A — daC. ^ — 9 ^ aai (_§1 — II jjadxll jA ((jjjj^l) i_SjL5l jV ' (j! Jjall j£aj e-ljgJI 

5 a_p. LS^ A-l^adilll (_3_9^]l AjtdVI (ja LuLa. (_jaaJaJ Ajl Al t ^9 (_) ; jjaa jill j (_^aLad la^l 

^ ^ (jj j^LLa ( * C Y ) ,__jJI (jj^)£-lLa ^ » t ) V^ jjjj AliaJ (_jaaLaallal 

^Jl AjlSa (ja AilLlalLl ^giill -lajau _jll lil^jdll laAic. Ja^ll (jC. AiUall (Jliiil ^xilj 

1 aj (_£j ^11 (dlilill ^9 AiUall JlSliV <Ljoi jJI Ja^ll Ailjlaj (Jisl AilLla (_£A ^p.1 (jl£a 

dll A Adi jA <Jj£ l_i9L*j] o^jdlja <a.jii ^ I aAjldl j AjAdall jjlaliall (_gi Aaajdl “LjjaJI dl.jla.ill 
jl (_Jj a*a j!lll (j ijla u £- AaLUI Jlaijl Aic. Jaj.'.ula.l9 £- l*dVI Lai • Adda A_ljl^)i. ddjA 

(J J (_£A La Jajui j A j JajdllV lad'll a^JC. ^U^SI (_]djj (_£Ala Jajoi j j9 jj (_)a?all 

Ad >a jll j A ^lat ui^\ (jli I A^J j ^ ^ ^1 jill ^)JC. Ad^jla (j C. AiUall (Jlilil (jdaall (ja (jl 

(jj -lla 1 °Y Ig.'lC. Aatd ^Illl (_pajVI (^1 (_)aadll (ja AiUall (JlSii! LgaJajuil yi ^xil (_ s ^ll oAj^. jll 

sA a. _jll djjtj j A. jjauJaljLa J jfrS ddja j_JSd ^^Ac. lad'll (JjjjAa (jc. AjjUall aAA Jmij £ 

< al^l ^9 A^.1 j (_£ jldl iS^J Micron (jjjfdalL ^LdVI dl •N^a (J_^la (jd_l9 (_^3 Ai-a*daall 

jjl (_gl jlajUll (j-a 

• < — sVI a jjaic. = A^.1^11 jfuil null 


(_^ jlill idliljtll ^Jajoi ^11 (_Jja^al ^jll ^l*aau^l (j-a %^ » t_> a j'^l ^-iajoi ^11 (JjasaJ 

(jj 1 ^jlj!ij aJjjIs AjjIj^. dL^.j-a (_gJc- _9^-ll (_5-ll lg.Jt.dl Iga^aLadLaLj (_paj^ I ^Jajoi 

. a j a (jJj d aaadlt lad'll 1 " ll •n ya (ja J ^jlal ailAj ^A j ^ ^ jjj^)SjLa 0 « — 0 

Ja 99 jlg-jll (Jlild ^gaoaadll Lad ^ jlgjll j |ajjll dlc-Lau J jla ^gdaj^l ^ladVI dlAaaJj 

A ic. A a*ald (_paid 1 ^xi LlJjil la-Laaa A-aialdll Aic. (jjSj ^gdaj^l ^-LdliU jlA9-a ^JaC.1 j 

.(jjaadll (_3J^>aai l 5' l^Lja-a Aaoaaldll 

^ (_jA aj^/l ^lajoi (ja Aajjill f.1 _jgJI dl.9,jJa ^ dlildll (jddli ^gdaj^l ^ladVI 

. ^Aaaald. ^.Idll^ _^lt dl 9 jLi (_g9 (_pa.9Aa.Y.i ojl^)^JI (jli c^UaI 

^ 9 dA ^-1 1 a (_paj^n ^,ii>a (ja ^gdaj'il ^-l*dVI (Jjjl^ajl j d jA^. A. llaC. Aadi j 

^ 9 a.^g^.liall .la_^jgJ! (ja a-ladll <_Laa9 ^9 Ail^ll (jJal'iall (ja j;ilS (pLtj . A.i^.l.ria jll d jJjll 

dll ^gll Laa ^gdajVI ^Ld^l j)lA99 Ax.^)ja (. - ijmj A-l9laaall ^lalll ^9 ojl^j^ll ddjA 



1 ajjjiill£ ) ^11 xJI 4$ jail £-ljj lillil j Clllnll Lj^Li. ^ e-Lall ..l-aiaHl I jlaj dlljLnll 

£-1* ill (j ijja (j & tdli J ..la.a..ill jjjS lI^-J 4c. j jaill ^AS-lil ^A.^g > (jjliaj 

^J| .aoL_alall L_ajL&ll (jU.^1 smudge pots Ifcilc. (jjallaJ 4aaaU. a^il-la (jljajll 

ajAl la jj a (J1L ^aJ (ja j 4_ialaaall alllaall ^-1\— ll (J^La. 4£- JaaJ ^alaj^M £-l*aaVI (jl-iSS 43lc.l 

( 00 ) •• 11 :• 

' ' a ■ ^ » i ' j.W 


QjJAuql' Jjjjalllj ^t^JI ^IjLujVI ^J-uLj 2 Jjjlflj till 

— I l^aAl 

•The campell-stokes recorder o*Sjiu< — Jj-als jl$A - ^ 


la^-a j ^joi HcY lAjja3 4-jaa.L^.j aj£ (j-a (jjSllJj I ^ ^ ^.aa,aaall jjaaa.ll (jalaal 


£. a JjaLlJ laaal^. I jLoaa l^_i3 lluaj 4 aaalS. 43 jj ( _ s Ac. Ia ja£jJ j 4ioaaaall 4*aaVI ^Jaaoj 

U Sc. j^Ja.lV 4jli L_la>.aall 43 l.u.‘i l^..llaa.\jk. > ^ 4sk..nli 4xJalaa (ja.aaa.ll (j£j ^al lil Lai (jaaaall jLaaa 

.(t) J^jl jjajl (JJ^- L^l *S jjll 


(^aaiaalll ^IxalVI (JaiLllI jjaiSjJaaJ (JialS Jl ^ ^ (* ) ^2 J (JSaa 



CrC^j, 


5 J-I^aa J 4 Li jla (jj £l i aj aaollj 4.a^lra.ll (jljj^li ^ ^(JjljjVI (ja ^ _$jl (_ja*!iaaj j 


j lajl 4-aaalaia (jj£aS l aj^iall j ^ajjll Jjl jjl l-al ojJtia j a ji_a9 e.tiaallj 4a.ol4.ll Jjl jj^l J 


. (O) Jlill 


. J‘^ a " <_ 






-: y-uiAull £bu2tfl QjiUil Epply Jtf* - Y 

f.1 J j uJ! A ijJlx-al! ^xiaalls $.1.1 _jjoi <11^ <J Jajaj i [_ya Jk jj-a (jjSliij 

c ^ 3 j (_J£jJill jiajl l.^.-ai-aa-a g.ljJg.nSl 4-aJaa" 0 ^SL)l'.i LailJ IfrL^aJ ,^111 ■kxJj^\ <_]£ ^ual'ba'.i 

a^jJulxall AjuioVl (JjUSj (jiwJaaSI ajl^)^. 4_^.j.l (j^J (_3^)A]I 

. ^ ^ jl^JI [_ya^)xiu ^ill 0^)juuLa31 j 

• ijMiAuil] £lx*iVt crM (^ ) 

^r-' ^ yj~\ tA 1 



(Jl ^-a]l I j 4 ^3 dlV ^Lx-all I j ClA (j, C. ^juiajIlII I 4_ui£ jj, . iia ^jL-a.ij 

. Angstrom 3Jijua 

u' (u/^) L r J+ ' = L> 1 / (_>“ 
^_pajVI (j-a V Jj^aJ (_5^ ^Tx.j.'.uV1 = 


^ ^j^JI <— (j£j jxl (j-a Y ^joi (_Jj^aJ ^jouulJI ^Lxji^H — 


^jjiajIJI jiajoil 4_ilxall Clllc-LoJl .i-lc. — £- 

^ dllc-LoJI .i.ixj (jjiliaj ^ J .A 3 = U 


iJI jj 


44 J 


jj a ^gJl-a— .jbjjlt i Aj^a-Jl ^3 4j^lia <lxi-a V Y “Luilj.i (j-a ^ ^jjj.'Ii i'ijJj ^ .la. j ISj 

I 1 al AlLlii 4-a^3 dlli i_J (jl .la. j LaS » i £ A = i_J 4-ajS j » A Y = I <L>u3 (jl 4_ljJaj^/l o^)£]l 

4jllxJI (jc. I <LajS J.1SJ J ( j) (_>a^)*JI 4 ^.j 1 <— aLLLa'i 4 a, ill jJXJuS 

jtla. x « t. Y H = 1 


The Temperature S J J^aiSl 

aj j_aJI ^—ixj il The Temperature aJj^JI 4_aj.i jp Heat aJj=JI 

111 (jjia Igjls a jl jaJI 4a. jl Lai a jl ja j!iSI s-LiLu^l (_Jxa l^jlS-aL ^jll 4sl_la]l JISjJuI (j-a JSjoi 
a jl jaJI 4a.jl jl-a'i's. jl ^ij ^1 a jl jaJI 4slilal jl jjIlfiS (jljjj Igjljujj alLa]l (jiajoij 4Jla 


SJjaJI (jaiba 


LS~ 


-isl JS_ 


h L. iV'l-a ^„u jjik jAj (jjauLiLai dL'lo5l ^3 a jl jail jjuALa A-^a jJ 

— "(_ 5 ^ a jl jaJI jjiiilia ^»aI j 4.1-aa.,all ^3 i. «j^n!i j jLa (_>aj^l j£- 

Thermometer (jla>a jjj ) ^jUII S J j*Jl o-Ula - ) 

is-* J (j;-alA.i'L CjU.j^ j^JI 4-ajA-a (JfLiuiH AaJaVu <ilx-a 4-i^.L^.J) 4j_jfil jAj 

. j l ^1c-')!\ ^Jl ..^.j^j3 (^aj^II JlA^sla ojl^pJI £SJJJ LaAixi a^La-a p Jl j.~u^x 4jjlgi 


Maximum Thermometer ^ axil S J j*A\ 4^ jj ^Ula - Y 



i-aJ aJ i-o,.iil 3 ^)jL-aai A ^ja y AAc. t al'Aa.i AAl VI (_£ aIxJI ^jjA-iLall Ajjujj (j-A-iLa 

(_3 la jll “'■ ^ l !*^ 3 J Aa t 5 ^ c ’l Ale. *jl j^-H ClllajA ^jAaliaAl Ale. jjj jll ^ _jaj 

. ^-alaxll ajl^)all ^11 I j ; )Al.a 

Minimum Thermometer ^ jLuaJl $ J j*l\ qAA J j^a - r 

4 Is j aALaaAl A_ajA (_yaliaJV (Alii j jAjjll (Jaj Jja^ll jl^>a-all Ia& (JalA aAiaij-a.i 

A a-lii J j a£ll (jA-a£il LaAjxS ^ la jll j -a j \k.j.^> (JjIa (-_! _jjjVI (JalA Aajjj ^a-laoill a jj jj 

A ijlj ajl^)all A^.jA ^iLijj LaAic . j ^alajll ^Cuj-all Ax-a i-La-oil ajl^>all ClllajA (jlaliajV 

I jCuj-a liljal jjA Ax3j-a ^3 alii ISjti jCuj-all i_ljl ja. j-a ^ic-VI ^l UsAo-a <J ja£ll t-_ lluUJ 

. Ig-la-ui AjjI ja AajA Ua jl ^1 iAUaj 

• ( Six u-Uia) (J 0^1$-^ Jj ** ~ i 

. (_g jxj-n II (_£j aVt ^IjAll j ^-al^xll jaC-ljAll Aal ^j-uAjj (U) AiSCu 

• Thermo graph Ja-utal! J ja-aII - © 

^jlij Jaa jCuj-all (Ja^ouS ajl jA All jlaoil ^Jc. Aliii-a A-iilii A3 jj ( _ s Ac. SjljaJl (Ja ml 

Lag iCaxj j-a jAiila jjjjAx-a j-a jig-all jjSliij ASjjll IgJq-aJ ^jill ajAAll ajl jail jJjoi Jli-aj 

Jiij ^»j3j ^jill CllLlixll j-a ^Ua'u < aLall lAA Jj-^aLllj LaAAA-al J-alx-a C na j-a jlaiia_l LagAfU j 

J aC. jj Jj ajl j all Cilia jA V-ajai-a A-iilrill ASjjII ^1 jj jCuj-all ^1 Ajjl^)aJI C1 iIjjxj]I 

^ II ^ J CllVllxll ^11 ajl^)aJI Jiljj j t—aLal! AA-ala ajl^>aJI AajA LaAlxS IuIa jig-all 

^ ic. ajl^)all ^_paliajl j ^lijjl jS ajjAj lllajous jijail j ( _ s ic-l ^l lil^alu (_jaII ^)Cuj-all 

jj C.I jA Alajoi-all ^yjla-all ^jaatglj . ^^JjoiVI ^lil jl |»Jjll dllclui J jb ^.'i.a'ix j^Cu 

. (_£ _jaJI ,1-aj.jCall jl A-iimlSI Ajjla^}]| J^ai ^>aVI J ajl^all Cilia jA ja.aa .1 LaAAal 

. Jj 1 

A uAx-a 0^>g3 kAa jjjjj^-a Ixgn.jCaa.j ( _ s Jc- jAijlla jjilla-a jjjjAx-a jj£Loi j-a jjSai 

^ 3 jjjj Ax-all AA-al jl VI ( a j.ii-Call^ ^lAx-all A j-alxll AA-ali a-l jgJI ajl^)a A^.jA ^iljp LaAlxi 

^iAx-all lilLoill a-liajl jl A-ill jijSl lillA j C. ^lii j-a j Aj jli!la ClllajAj j_jSj a j ja-Call 

A a jA (jj jaI (_£y aVI jJjla-al! j-a J * ^ ^ A_ijl^)a A-aaS ^11 A_mll aAA ^ajli jl j£-ajj 

Ajjx — al lil Ia j (JLaxiuiV I jl^a-a jAj ^ ^Li^g^ll ^ jA j-all^ j jua^a^lll jA a jl^all 

. Ajjl^all CllLajlx-all ( _ s -lc- AA-a (J^j-aall Ajjxj-a j AjjS ji 

' S ’’AjjI jaJI CjUxuijIaJ) L-lLuiA. 



Ig-La ajLiS ^gA j <lui]l j jg.dll j ^ jjil <Lijl^>^ll t-llLixm jIaII l_ 


UuaJl 


. Y £ j <C.Lai Y £ (JLLi. plj^JI Sj»j- (■Hjl •n j- j-a’N.-a — ^ ^jjil 
. £ j (_g j».j^all Ajlgjll + Y » j ) £cA dllc-LoiB aa-IjS = j 
J.g.dll |»Lll JS.iC. j JUk 4^.J.ll 4 -IajjII dll Liui jIaII JA-N.A = Lai 

(_gjlj ^11 (_£-i all j f_f ^)».AaH j ^aLuiII (jilil^-iil (_g j^dll .lajai jIaII ^ic. (Jjflaij ^)aLM 

• <_£ 

. <jj-all ^»l_ll -i-lC. j <laill ^al_ll <_]£! 4 -}a ^jJI dlUajaijAall ^ ja’n.a = (_g jjjoJI JajaijLall Lai 
. ) Y j <Luill (JUd. ajl^)aJI 4^.j.ll jg..dll dlUajoi j!Lall j-a>-a = j 

. ajl^a. 41 al — ajl^)^JI ( _glc.l -Ixuijja = Ig-La (_gjl^)^JI (_£-1 a1I j 

Ajjoill J-iC- j Auall (JUd. (_5^dll (_£jl^)^JI !jlA\ CllLlajaijLa ^ ja-\a = j 


S JjaJI 4 ajJ qAA ^al 

— : j^ll ^ Li 'ill a La ^j^a; 

( Centigrade or Celsius Scale ) ^llal j\ ^Uolll - \ 

ala \ » * ^gll ^JjoiLoiVI ajLill ajoiSG 4 a3 j , 4-aI . ladml <1 !^}laj lc.jjd jLSLH _jAj 

^ II 4_ij1a1I Clll^.jJlll (Jjjjdlj ^ ) * * (_g^-9 Lilxll <lakillj ^ j&j^3 ^A ^iLoill <Lakillj 

— : La Ja^LLa Cilia. j.i 

: LLIaS VY L_a^jCall 0jLj ^1 d ql.jJaJj ^/° <_g^ L_l^)jCaJ (_ 3J^ lAjl-iia jjlS I LI — I 

.u°o. =rY + fi/U I. = f ° I. 

J si (jlS I LI I_l^)dall 0jlj ^1 ^>liia ^ °/^ LS^ L_ l^>daJ _jS>^ill dial lAjl^La I LI — i_J 

: UlLas Lai jlL ^^)lall 0jb ^1 ^ydl j ^^1 I La ^ja Y" Y ^ja 

t_i ° U + = ( o/Hx 1 * ) - rY = f ° 1 . - 

0jl ill ^ II jLoUj <1 a ^jlaJ (_gLll jA Jl^xll I La (jls VY (jA ^)jSI t— l^)dall 0jli (jlS I LI Lai 

UlLaS ^j-aSlillj 

° £ . -) y a^jfl ^JLa ajLLI <1 ^Idaaj £ * = VY — VY Y'Y — o/^x £ . = f ° £ . - 


(nr) 


( ^ 



Fahrenheit scale ^Ualll -Y 

A ) ^IaII jlg..j^ajl jl (jl_jji j '— S Y ) Y (jjjljLall ILa oIaaII (jLilc. 

u ° YY - Y1Y) u° U. = f ° ^ . . JA ^ Jc-j e_a ° \“Y = ( f ° dc. .Will 

. Ll ° = ) * * I ) A * = ^a° ^ ^aA (JAJ ( 

— I La 4_i_jLa 4_iiilgj^>£all 4^.j.lll (Jjjsdl j 

LIaaS H j a ^ ^ljIaII i—ljdaj fL ^a3^)JI IjlA 4 aa ^jiaj VY (jA ^j£l lAjl.iia (jl£ lil — I 

. f W = fix(^A)M/e(n-a. ) = u°o. 

^■l aaII i_J jda.lj VY (jA jl^La]l ^jlaA ^)9.A--aM (jA ja£Ij Y" Y (jA (_]sl bkljljlia (jl£ lil — i_J 

: LLIa ^j^aalilL L_)^)dall ^uIa ^1 jLijjH J^> ^ 

- ) >~A tJLJtejlil <1 t_aL^ajj ^ . = H/ox u = H/o( U-YY ) = u° U 

(f° '• 

jLaJj (_^3 0aLa 1I i— -]^)dalj VY t- jldaA (jA (Jill jl I jk^s jl^Lall (jl£ lil — ^ 

: LIaaS (j-aSUlL L_)^>dall ^cjlj t _gJ\ 

- ) ^ua l_a!LJ Sjlil <1 t-al^ajj )Y(A = ex H/Y'Y = H/o (VY + . ) = e_i ° . 

:LLLaj ( f ° WcA 

^ ^ £ * - ) Agja l_i1La 1I ajLiil <1 (. «L >i ; j £ . =< ^/° (Y" Y + £ * ) = t_s° £» — 

( Kleven o-LjIa ) JIM -f 

(jjl liall (jc. i 9.1.1 A ..1 <i£lj AjjaaII 4^.j.lll 4 aa 3 ^Jjiaj <Aa. j.ll j K J)a^)11a <1 Jjajjj 

LIaaS ( ^a YVY* (jjSLi L5^ (jllaAll ^ia^all (jA l-lii (jl (_£jaa1I 

. (in) (jiis ‘ YAr = Yvr + ^ . = p . 

Isotherms AjjIuiIaII $ jl jail Jajka. 

(_£ jl j ^11 ui jAaII ^3 <JjLa1a]I (jSLaVI (_Jj^ajA AjtialSla JAC- 4 aaA j -la^JaA. ^A j 

(_£ jA iAA 11 ojl^)^ll J^JiA -la^Ja,A.ll ^»aoja jjl (_Ja3 j . (_g^~UA.ll j (_J^)^ja1I j ^a ^jaII 

A a^.7a.H J ^ » » (JSl ^a° ) i & ^Uaj^Ij (j^aallij ojl^pJI Clll^.j.1 jjl (JaLoiI (_ s ^C. ja^aII ^Jajoi 


jA 1 A..) 11 ^A Aj^L-caaII a jl^j^ll Ja jja-s. ^j-oj ^3 I^aI ■■IA.'LaI JUC. ojl^)^ll dll a j.1 L>* 



j 4.1x11x1! Aaj!^}dl! ^3 (Jj-lxll! l3 A ^jjj aj!^)^A! £jjjl 4laj^>i. ^Ac. ^jjiijLdiil! ^jjjIj ^ja 

. ( ' lV) UaJ jl dxJaV! Adi >1! ^ 


£. ia u jl! t _pa^)*J! aj^\ j a j)\ 4^.j3 j jUdol! ajl^a. 4^.j3 <j3x-a (jJJ (j^il! J A J 

. |^-lijjVL ajlj=Jl t _pala's..'i! jA j! ) 1 gjlc. 

Lk^i dii ou f ° ro — V • o^)l!j ^Ac. L« 4,1-a-k-a jjd Uj=“ Jj*-a (j!£ Lila 

j jjul dil j l*jli Y ® 4iloixl! Uj=“ (Jjx-a (jlS _jl La! 0 a j33 L-13k ja (_£ j!^)^. j j3jd £AALU 

. l_llLui 

— ; ^A ^ALdal! <■ daill ( _ s -lc- i_$ J J^AI j j 3 jAJ! J^jalix ^A I j 
. (_£ 3lgl! la.irk..all (JLdu ^ i—13k^xll 3 j3jAAI 4.qJ-V'-a — 1 

. AJLdA! ISjjx! Jajgi! j! ^3 t—llLuAI j j dal! j.qJ-Vl-a — Y 


(' A ) 


^ Lud <Llall dl.3kl.jbjix.il ,_g j'ujix (_5jl^aJ! j j3jAAI dja-ij 


• A temperature Inversion ^ J uyiN\ 

^lijj'iL ajI^iAl (_^a3ljjl 4-alxl! ajC-lal! ^jxSc. ^A j ^.Uj.jAI _j^ 1! dllala ^3 dAa-ij 

C3— 1 «■ 3C.1 d 4 jj^. JxljC. lillliAj . ^lajj^L a! _J£-1! ajl^i. 4^.j3 ^Ald! a3A ^3 jljjj j! 


— : ^a (_£j!^)^J! i_illliiVI d jji. 

l_l} 1 ajVI ^.Xkjiij . ^daj^l ^ Ltd'll ajL^l <Tk..;.Li ^AojuA ^jxxllLal! al^A! a3 — 1 

^_dl! ^jSLaV! J&l j Stable Inversion dullll ^jljaJl dHaiVLi AJLJt a 1 a ^J^aJI 

j j^)J d ^AiilL aUadal! ^AajuiV! .lie. j ^4_uiail! Jjlallal!^ LilxA! ^_ya j^)xA! <^3 lg_j3 d.d -1 

ajlj ^jjalid! lillj ^jc. ^vSkltij 4-irk-till ^IxaiV! (jjS adoJ ^joidol! ^Ld'^! 

add it! — II I daj jl LalS aj!^)^l! Cti^ c£^ AjaJjll ^Sua^\ aj^l ^jjj-allLal! 

jilaal (j-a dlla a jc. ^ljj <AjoiI j <aLoixl (_ 5 jl^>^l! £-lijjV! 1 3A jx'.Uji.i 33 j ^AuaiVI 


?.! j^l! 4-jliaJI £■ jAjoiII (^Hc-I Aic. (j-a (■ - il m'n e'n^> ^j! jl! j! 'J ' 11 ell jJa. jJLi. ^3 — Y 

^33 li j-J3 j^\ (jjAaa ^1 a-l j^-ll 13A j-dlij Ljj (jAiV! J AilllS ^jLH i_£_3i*-ll 

A <lL=kl! a3A ^3 ^ijjJ dll 3^ ( _glc-j <_ s -l c -! <_^H (.5^! _jl! (j^aL qa AilllS (_]aV I (ji-Loill a-I^JI 



^Ijj dlsS ml J 3 j LilxJl dll jd.a..la.il ^Jl 4jd jVl (jjlaj qa l.utft'.i jl Lal£ ajljaJl 

(_3j 3 ^jladuVl (jjC-jJy Clua. 4-i*.uIaIl Clll^AlJail adA qa <JLaJl (_^Jalda3l adA JiLa a^oLall 

. 4jbaJl 4_i^)g_iil 4_id ji\ 4-jdajl 4-iihaJl dll jdalLall 

f.1 j gJl C_ll mi}3 A-Ut-lllail ^j^ajlmaail Clua. i jA (jlifiliam ^jjlljljA jJjilLS ^1 .llamal djc. — V 

^^gAc. (_jUaij ( _ s Ac.l ^Jl AiliiS JsV 1 (jdLoill a-ljgJl d»-ma j (jja. ^ Jirnl ^11 4ALi£ jASVl djLJl 

Jdxm I a^)*Jj Front 4.g..ia.,ll ^..l.ut'.l (jjLUjl _jgJl (jliLSll (jjiilA Jila (jjj 4imaliil 4_idaJl Ajialail 

Frontal A Jilail A g-.ia.ll ^_.mlj A ILaJl adA (jLa <^3 ajl jaJl 4^.jd ^3 ^ml^)ll i_AlajVl 

(H) • 

. v ' inversion 


The Lapse rate SJj* ^ d«J>^ jj*jD 

ajl^>aJl (_)jaliajl ^3 i- llmil djx_ij lda.il Ljjail j Lajl j Ja33 Liisl pljgJl ajl^a. V 

— I ^1 (_pajVl ^Jam (j C. Lidj-aC. 

(j a (_pajVl d“ <a^L<a31 e-l^gAl dfamii d 2- J jd'" a * a " _jA 1 laduVl (jl — 1 

. ^V1 Jl JiuiVl 


. J&V1 d^ ^LsAjVLj a-Lall jlajj jLiill Cllljd 4mmj jjJalidjl — Y 
. likll dU-Jall ^3 Alaiadj (_pajVl Jam (j^ dC-lmall «il_Jl dddi — V 

( ^Jdll dj^iill J- 1 *- 4 ) 1 ^liSjVl £-a Lidj^C. ajl^jaJl CllLajd (_jjalia-jl Jd*m Jc. (JjllaJj 

dl — aj3 ^ — 9 — *J1 ^ — Jjll LjJl Idajl Jd*mil IAa J& Jkij Adiabatic cooling 

(v ^ Normal Lapse rate s J j=Jl 

ajld^ 4^.jdl d-^d' 4 * - ^ d' 3 ^"^' Lmljd die. jgJa.i ( _ s j 11 aALoill dVi^-11 d^ x 0 ^IdA j 

(Jj 3L-a ^ ic. j Uaj liA j 4^jLdLa a.l^gjl ajl^a. (jd^ ^ d^ 4 (j^ 4 tdd^ d^^ 


dd^ di-a.il ^ aol^)ll ajl^aJl Jaa. Jjlx-a ^naj ?.! _jgJl ajld^ ^jail^)!! ^.la.all ^jJaliadV 1 

dial — la ^_3 VI j^idiV sAUAl ciVUA' sA Jla jl V' Isothermal lops rate 

S ^ (d^^ (d 4 ^d~- J ^ a ^ dll jia j f-1 _jgJl ^3 Ida. 4-a.Lm.ail 


: SJjaJ! CjUjil ^ajA\ 

Jal dj Jalduil dd^!d *d^d^^ ^Ljjl LaLaJ l_a3jpj dAdil i— LIJU (jl dxj 

(J liil Jl j la ajl^>aJl CllLajd ^jdaliaiVl ^ddai dllijj ^LaduVl 4-laml^j <alllail ajljali 



j _5 j ^ 3j A jj-uVI JaiaJt (j-a jAajjVI JajaJI (jUj LaAic. UUI ^gi Aj-la. (ja ^UVI Iajjj 

jll (jjaa-Uill Ajt ail (ja a-LaUI ^3 jaUiall g. jdall (ja ajdl_La jjc. a j jj^aJ (jjSLl jaVI 

£-a a jdlxa a jjj^q.i (jj£Lj ^1 jl^-ill ^ jllaj 4Ac. jixj (jAll j ^gijalill (JjsVI gl jj A, j'i-t-a (Jl jjV 

A *J dl 3 jll j_jJxax..) (_yal.3rt.jV ' <_gi Lille. jAiaii a jl jUI dlUjA (jli lilli £-a j (jaadll jjj jd 

Aj i&all jlA Lall aIa j 1 LaS a jl jrall (ja ^tiiVI (jA*-a Al AjJ (jjiadll ^lij jl £-a j . jjj jaill 

£-1 9j jVI (_^3 CllU jAll jdidiS (jUls 4ia jSl jjjj ISjila jjjSLj J jVI (jAauall (j^l J £-UaiVI-J 

dl 1 a £. a (jj SjV 4j£l J I j^Ja (jjiadll Aalxj CllSj ^gi <J jjA (gA (jj&ill ^JLlJj £-Ajjai (jAx-aJ 

(jAx-a (_gAc. ISjila jaUiJ ^liiiVI (jAata j)V IaAj l^C-lijjl ajjd bllU jAll 4_iS (jAll C1 a 3 jll 

jl a dliill 4x.Ull ^11 j:*. ^gJI ^ijjj dU jAll ^gi-iis diU jl (jiijd! jjjjc-Loi ^-IxdVI 

Udil (Jja AjI jj £_a jAalUiVI dlUjAll l ‘''*tll°l ^liliVI (_gic- ^UdVI (JjS li lAAxJj Alilliill 

. ^ ^^glliill f jjll ^gi IaUI ^iij ^gjia. (jaadll 


: SJjaJI 

(jj Sj j jijll ld_ A (jl VI AAjaill (J^U jdl ^gJI ^ajj (ja a jl jUI dlUjA j..ix n 

LiaJ jAj a jl jUI 4^. jA ^ijjj ^gJLajoill t_Uaill ^gis (jjidiJI <J ja. (_pa _jVI j)l jjJ t— ilaaJ LaiailLa 
^l^j llS (jUa^joJI (_^jAllall (Jjidi]l (JlSlil a-.Lb.aJ jlil ^aai (j-a ljliic.1 ^)i.l ^gJI ^ajj (j-a 

a V jj ^g, II 1-a-a JjSI db-ajS-all jjl VI aJ jii-all j <JjaiifLa3l AjtaaiVI *-^l-jj a-i.uaj ajI^^JI 

j)l j ij^. Y ^ 3 ^gjliaaall i—J^ilijVI du <1L^JI a^A ^ajoaij (_>ajVI ja. ^gfl ajI^iJI 

. (jUa^)jaall jljLa (jC. a-^ailba i_J jA^ll l-J^jAl-la (jjaadll jdlj LaAic. 

jjUajjoJI jlA-a (_gJc- (ja-adll l^_j3 A-al«JJ ^giill aj!ji]l j (j-JaliV ajl^>i. j jg.a~i.ll jijSI (jl 

^g Lj (Jjaa—joill (jV a jl j^. AjjoJI jj^bii ji£l 1-aA L_llj jj-aj (j j^aai (jl i! ^j)l jjj^. j^d ) 

ajl j ^-1! A LaS (jjj jjl jj dlAa-j jj jg.aall jJAA ^gi j jj j^.aall jJAA ^gJ <jA j-a*JI j-a <jj j3 

. aAjiLall a jl j^JI j duAifLall 


al jl-aaVI ^gJc. A^lajj (jl ^gJI L-J jiiaall j^-j <J jAUall lg.*i5> ja. ^gfl (jjaadll jdlaaj j 

4 1U1I aAA jgi j J jVI (jjilS ( Y 1 ) (gi AaaUjj jjl ^gll t_j jiUI j^-i j-aUj ^aJ (Jj^l ^Y ^ 

jjl VI Ida. Allis 4_idajVI a j^ll (j^ ^gllUill i L-saill ^gll 4.1jaial jll ^gbaaajaill ^-UaiVI 4_iU (jj^j 

^g 1c. (jjaadll (jjSj LaAic. (J jVI (jj^l^ ^di (jU (glUaill a jUll i ftaarai ^gj 41aall j j^aai A jjl 

(jj J (jjl j jll Lag.l3 jjj Al Jalldj (g-iUlll (jjilS I j^aai Lail j ^gJLajaill i Laaaill (jC. Aju ^gj-aaSl 

. ^ ^ y^-1 d^ (_jjdl Aic. (jjSj LaAlilS j aAjUall al jUI 4_iU j 4_LaiUall al jail 4-iU 



{& <Jh O 4 SjljaJI } jl SjljaJI 

— : ^A (JaljatJ! ja ^1! dlli .Ijxnj 

^^jdjxl! ajjl.1 ^3 jjiajdl! jlda l_ imaAjtjuiV I < slid ^ ^jdjjJ! jj! j.ll Anjdllj ^Sj-all — I 

t _ s J\ Lagdj i— add^ I Hjxjj a- Lai! j jjnlnl! ^JjjJ — y 

U 4 1 a-a dlxda! Andn jdj jl jjnlnll Aac.jil! ajljd! ja ^Jc.1 aLall Anc. jll! ajljd! — I 

£3j l.g.d.'dk..i ^jil! ajIjaJ! i sl*jJal AnUn ^1 A^.l^n a-Lal! ja .1^.! j ^i. jl <_£ I jaAnll ^3 Aalc. 

. jailnl! ja .1^.! j ^t. aj! ji. 

^\\ Jc. jd Lina, aal ji.1 (_jnn aj! jaJ! ^ jjj Anls! j And j dljldlgaS tiljdia ^aua. alaal! — L_l 
. ^ ^ dll jaandi AatdaJ ja jp£l ajljd! jjadi V Anjal! ls^ ^ d » ja jad 

j a jSjj ‘Luijj.a^.a ajljii. ^1! (jjiilal! ^1! Jjda ^jil! aj! jd! ja jj£VI a jdl J jd — ^ 

. jddl! AalaC. ^3 Adlall dldajuial! ^3! Add jl! Adu^l Jjtdd Lain ^ Li . nil aj! ji. A^.j.1 
alal! ^Jxui Jj^aaJ (_£ jl! ^joialill Ltd'll JaLia AalLall dlldrajaall jj3 aLall jlda .1 j 2 >. j — .1 

• JJ3 jlgall 

^ 1c. al ixa dliLaa ^11 Jc.jd Aalc. JaSLoill ^jannlll Ltd'll J*da alnall AaSlda jl — A 

. ^datall ^ jujl ill ^Jajoill ^jjdc. 

ja allLall (.] j gJl ajlj A ^.j.1 J-idai ^ AdS-lJI j a-ljlall AnaS^I Adjani! dljldll — V 

al_aa31 a jl j a. A <—ald i.1 j d.jLall Andjjadl sLia AilnS dUdL jjlni j IgjaJadi 


jin j ^ILajUl ^1 jlLn'il jlnll Jlla j Ads.ll! A_n! jdo'i! Aj^anl! dljldll <_j£n J IdA j Aj^pd! 

ojlj a. A^.j^ Apdjj IaLus AilnS ^-lijjV l*d d.l.m.all ^jlajjxll ^J! ^f.^3!d! 0 jldll 

^ 'djlnll AnJ-asll dljldll Lnldj ^ ^l^nSlnS ^Idj ! j IgnS ^daVI j S jj ^!i j^sj lALia 

1 *d (llli j ^ Adsdl d.lut.all Jjdllal! ^1 A-nJaflll (jialial! (ja ^.llall ^jlfl! jj^l jJ jld <_Jla 

j 2 *nll slna ^djoi jjiadi a-^il^ aljA AdSJll! A_ij2la1 I dljldll i— .l.a.l^aa.;j l^Alna AilnS ^-IdjV 

A dS^I l^nSj^. £-a lg.aJaj.al ^JjS Jdd ^jL a-IjA 'djlnl! Anj^nl! dljldll i_na.daaj ,^3 

AnSj dll A njiaJI J^.!jjoil! oj! ja. “La.j^ j! jdi Jln-al! J;njn ( _ s d.j L'..llJa.).a.all j jMc^ 

1 gJt-a A jtSljll Anjjil! J^.1 jjuil! l.g.ic. ^ I » j-a jllSL ^dj!i Andija'il oJldlal! dLV jll 

0 J Idl! jl ia d! jjJ aj Iglj! j=l jjld ^ 1 j^\ (J ^.1 jj-JI jV dllij ^jdjatl! jj! j^ ^jjd ls^ 2- 

plj gJ! j ^jl J! IdjjdlS jld Adlilll Jdjjoil! jjld jn^. ^ aJ L_n^.da-al! f.!jgJ ! j f.^giU! 

A njdJI J^.1 j d! ^ 1 C. Anjladall a j! jd! Jajiad jl Jd.Uj ja j Al t - lal . ^iall ^ jlnll 



^Jc. jJni J£dll 4-j. N .n.a dLlida J£ai jAjj 4_ifL a..1?da.ll dlLjV Lia^Jall 

. ^ ^ 4_ii^)iJI LiJjdJI l^kl jjoi J^la LS^" L?^ aj*ia dll liada JSd 

• (_Hj J )l j djli — £ 

1 Jjjl (_ 5 ^ i—lT^l (Jlia. ^gk La£ 4_jl Ji£JI ^».}L (ja lg.».ua j 4-jLaJI Jjaijldl j-ilal 

(jj kill (j-a daj 4-ilia. Jjoijljoi IgjS jjV LdLajJI l£j^)al ^jaSr. l^l ^ IJ/LagJI j 

aJljlJI A nJaiill Jj£JI ^Lal L^.j!iia ^yi^\ i_J^)i]l ^Jl 

t— IfrJ ^^Jl (jlaliall ^gk ajIj^JI (jjaSa^i a-ijlj dul£ I il ^^jll Lul j^JI Ji£JI J ^lj_}5l — ° 

( ^ Ig.jlc. 

. ^Lill *Uaill - 1 

4.1 uusaill Lad'll JaLd Jjl^^JI jJajball (JjiSc. ^junlall dldllj a UadJI (jial-ba]l 

. (_paj^l ^-lajj Jji a^>jailxa 


•Atmospheric pressure ^ jaJI kiuJal]/ J\ J^aAll 

^ ^ ^ Y ^ ■ jgi ^_pa I ^Jajoi (_j-a L^.Laidl a d. j ^Jc. -^alaadl f- 1 _j£-ll -l^aC. j) j j jA 

VI * jl -> jgi VI <C.lijjl JjLu (JjLjll (j-a l^j-aC. ^pdl ^lajoi (_£ jIiaa (je. (jjjll IjlA jJlLj 

j jl Lj ^ £ i V j a I _jgJI J j-aC. (j j J J.iL 1-aS jLilLa ^ » ) V i Y j' Axas jj Y H i H £ jl ^La 

. ( VA > Aaujdl L^jJI 

^ ^gA ^>dl ^1 (jlS-a (j-a (_£ .Joa.jdll * aYAll^.1 jpjj t _gjll Jd J*JI ^a! (jl 

— I ^ ^ ^ _J^I (_s 3 a-Lal! jld Ajjd ,^pdl ^Jajoi (_£ jJjows (jc. ^lilij^l , ajl^)dl 

d la j ^ kvi ,__5 II -i-l-aj al _j^JI ajl^)^. da.ajjl I il t—±iuii ( A±uSc. <ajL*JI ^ ajl^dl — ) 

, ^jdjt-llj ^.g^Jt.11 j <iaJdaj ^jjj (_^aSl.V~l 1 aJ j>aj dslflS 

aC. J J la JL Aj'J ^ A,Ua^C. <sjL*JI ^ ^>ajil ^lajoi j_g jda ^jc. ^iLj'il — Y 

aJc. jA La-a Jal ^JLaJI JjoijLaJI zaS i^jk .hx.xsa\\ (j_jSj lillil 4ja*-dj djj jLa al^JI 

. ajjl^-all Jj^.j.all 



lillj 1 4_la Lj jj I SauJa! pi j^AI JjlljtAI pLall jLij ( 4. % Ua£»AI AAAAjAI ^ pLall jlij — V 

ClllA A ijlAl! JjAal i-all u 3 A_iic. jA Laa (_]si (jj£Ls <lla^)]l A_]^)akj]l (JjAaliall ^9 Jaj.jJg.ll Q IA 

. AALaAl ^Ll^l 4_iic. jA Laa (JAI <lla^)]l ^Ll^l ^ Jaj.jJall (jl La£ t- tlaAt pi j^AI 

. lafrla <_]£ ^9 ojl^)^AI t _pal4,-s..ll jl ^-lijjl ^^Ac. lillA JLaAaJj plall j (jajLAI £jjjj — £ 

. ( > 4i^Ul! ) AAliSlI - o 


iaLiail qJA cjIjjIj Jjla 
Measurement of atmospheric pressure 

(A> ) mercurial Barometer jlajjLII - ^ 

^ 1 aSJ j Y ^ajail IgjJcla A^Loia pi _jgAI (ja Ai.^)Aa ^L^.^11 (ja AAj^la A_J_jjjl (ja (jjSlll 

(_£j iAI iai Jail LaJ £ 9 jjj l3pj 4Ailj ^ j (Jjli-a (_£jA*AI AAjJa j (jjil_l9 Clll-la . j ^Al 

LaJ i*9 . j aAl ^a^)*-a j (Jjjj^IIj ^Laa ^9 ^ jAAall <9 j^a j Lijail j IxjJaj j^Ja ja j 

AjjjjVI [('Y) Jaa.V] (Jjjjll JjaC. (jli (_pa jpJI ^A (jjJJ^ll ^gAc. $.1 jgAI Jg j.j JgJ 

. ^lAi^ll jA-ajlfll (j-a ojjj£ o^^.I (AIIL'iA j (_yi£jt-3lj (jji^atAI j ^^Ac.^1 ^Al ^Aj^Jau 

crMji' jlajjU! (V) 



-rl^ia a a j^aJ ^ j 

. diiill jj jjS - r Fuess Y Fortin -type u^jja - ^ 

Aneroid j' jl jl jIajjLII - Y 

. barometer 


a- 1 j gJI (j— a LL^^. A-u.lUua 4ylc. jj-a (jjSlu ^JjLoi ^yc. jA j 

, el j^JI .. iaa .j Jal ^jlajaJ La lil aLliiLU <JjliS JjjSj ^-1 a^a l^J j JliaLM <La£a»-aj Sylph On Cell 

jll la«.jJa.ll (j jj ^ t'l.h’l dl^yju [_£ ^ 4£.^)jalJ Jjlll AjjolLol^JI -li-lLu j tillm 4-ilxll j 

A a 1*JI ^la jji ^Ic. a al _j£-ll JaatdaJ (^g-^-jIdll (_g _j^JI Ja»da3l -la».jJa.ll lili ajl 

^jl iJI ^ II 4_li*JI (jljA^. d-llaj Jj lil J (_l^.l^ll ^1 l^jlj-la. Jaj.j-ia'Afl al j^JI jj-a Ai-ji-all 

^ d jj! (jjil i3 dl.2 a. j ^1\ ^uoiLa (_£^yl.i ^Jc. ^iy^s dl^yilJI aiA ^dajjj 
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A IgliijlLa Aic. 4 _Loi!^)JI AS^)^J1 jAjj j ^ 4JajlA (_g^)i.!j aJlc.L_a AjjIjA CliljLij 

, 11 jHa-a^l iajLoij ^a^liJl (jj^j j s-Lall »- .VllS'l ^^3 ^-all Ia JJ-i ^C- J <iniia AAsVI 

1 g_lS 4jjoil^)ll AS^)^J1 J^3\i1 ^jllll JjAoi jJjjjII At J-a tiLajgi AlLja ^11 aJli ^3 i— i..Ua.ll -HjxJj 

. ^ ) y — A ^jc. Jj jj'i ^^all j 

~ : V* A-UjUJJ »- julia j Clllilj ^-LjjII 



jlk.A’l'i ^lill A-llkall (jJaLball ^11 A_a jl .lull (jkl'ball (j a kUall Jiil ^ jill il • • kUall Ji j — ) 

. AiLlaJI ^ ja£. (j-a 

(jjill ill ^ II klkll Cllk-lajaiull a j.Aj^a.a (_gill a-Lall jla_) Jill ^ji) il .. e-Lall jlkl Jii — Y 

. ^ jL j jLkal JajuiJ blna 

, 1 — ^jJI Momentum ^aJI s ji ^ k£ ja kLL Jk ^Ljjll ^ jil . . ^aJI s ja - Y 

^S.a 1I ajS (Jlilil kjaua (jkaj dllil 41ili£ Alic. jjui i_ljjda Jj-ak (_£ jkii -tma. (_£^ ^jJI ajS 

. ^.Ij^il AiliiS j ^L)jll A£.jjui Lia jc. lil (jka 

J i Y ball £ja L^all j Jiliull ik-bdalk (_g^)a.V 1 (juilall jiualic. (_yaiu Jill ^-Lijll jia Lk * 

. dlli juc. J L5 jaJI da jlull j 


^bjll 4£jz. J& jjjj <^1 JdljxJl fk\ 

. pressure gradient !->»■> >>H - 1 

. Al-Akall (ju ^jVinjj (j^aikiull kj.dall j£lju jaj £"L)jll (■ - 1 W 1 <111 A ajii ‘Cull.) 

(ju J j (jla ■! X . ‘~ C 1 = ^ 

. Jaxdall j-Aala — (jjo J j (jla J , a-lj^JI kLi£ = Cl) , i_l.AaJI a jS ^ (jl Cl 


. ^ Carioles force aJjjjSII s jill - Y 
iju—aj ^11 ^lijll k ^k ^dJI a jill j J js jjilS jl Hadleley cell gkk Auk ^ 

Al-Akall (j-a l^ulc. Jjj^aa.11 (jkaij , i_l j.Ya.11 ^3 l^Aklal jLoiij (Jkulll klajl 

(jl ‘"n-s. la. X X j Y = dl 

k , £-l-)jll Ac.jjui — (jji , l& jja-a (J ja (jlaj'lM (j^ jJ^ k. jjoi = j , AuljjjSlI ajill = dl 

. U-Aic. ^La^jll l. ag-i ^1 (jua^atll i - n-s = 

(jl s lillil l^uc. ^)ja) (j-a Jiiij ^li^)ll (_jk Jiju ^kjoill Ci jdA — : Friction lilkk^l — Y 

k dal ^ 1c. Igka- -JO) J ) jlV ^1 j (_>aj'in ^Jajoil Akajkll ^ikll (_g _^a-l! < ajkll Ajja 

£-1 ijll 1c. jjj jj ^ ^ j^jli ^li^)ll k-^jjaiS l-^-3j3 Lai LaLai aklj Aiik CllljLbaula 

j aj b-)d •sll a j 3 . £ , lilkk'lll . Y , J-aj.dall j^aj Y , (Jjli1jjjj£ a j 3 — I ^ 4ua_koill 

jD ali — Y , (juilj a j3 — 1 kaS ^-La^)ll (_gk Likll jaJI Clllak Lai jS^-all 

. ^ jS^)-all _^a-i b_l.Aa.ll a j3 — Y , kj,^Y-all 
(j^ di ^ (j^a j^^)-a J _ja (jljjJI (j^ juia (_gl (j£kl jia — I jS^all _jaj b_ldaJI aj3 — £ 
Alukail laSj ajill dill) b-llu aa (jkajj jSj-all dlli jai Ajdaj Ali*-a a j3 .A jaj 



(jj / ^ _ £ 

jSjaII j^j t - r'l-sll ojS = ^ : (jl ilna. 

. ll jalail ^ut=Jl <iiS = ll 


^■ul'N.ll Ac. Jjui Jji 


. IgjS ^joiaJl lljall ^gilll i jlU jJaS L. 'ijL^a'l = jjj 

jjil jjjilllS oja* ^ A^Lota ^k l_g_ia jj-^j ^^All cliVl-aJl ^k VI jlll Sjill e^gl jjiiIj 

. o jj» i^-iil A^lj^Jl CliLal jJllI j 


■ Geastrophic ) Llxll ^bjl) 

Ja jlxaJ Ij j! j-a liijla tilLl j jiijall jjj Li jl jLa lAlaJil llLi (jill £-1_ijll ^^gic. (jjiLj 

. lillS jjlui j^a. ^HJajL^al ,1-aa. j„>ail 

£-1 Jjl! (jl VI IgAlall j lg..'.ic. jm jjaiill ojHi jllaJ Aj^JojoJI £-l_ijll jl j/s ^C.jll ^^Ac. j 

4 iaVI Ai-ila-all j<s Lg-ilc. (Jjj^a^JI j£-ajj olajVl dlLu j AjLijlLi jllaj l. .ila.il j^Jl Clll.9 lira ^k 


) 

= <J* 

^ j / ^ Jx(tlix£U.xjY /I ) 

jl ilna. 

LliaJI £-l_ljll Ax. Jjol = (Jjl 

illlat. j-llLj (_pajVJ A 4 iljj.ll! Ac. jjuill = j 

(_p ajaJ! A^j.1 l_lia. = £- la. 

f.1 j^l! Ailii£ = cj 

(_£ jaJl joa.^all ^gi j,;a.' ill = (_pa ^ 
jjSllj . ^IsjVIj (_£ jaJ! -Laa.jJall (_ya.Sll..'l.l (Jlaj ^ j (_pa ^ jlj lil ^-IAjjVI (_^3 Jjailll = .i 
441 jjjj£ 1 ! 0 jail ^l-lst-iV f-l jloiVl Jaa. i_lj3 j^JajVj V j^ jiSl ^lijjl ( _ s Ac- l-i.l 3 t.-ll ^-Lijll 

• ^ ^ ^ J (_p 1 * (_pajc. ^gjjll^ -13LJ j^Joi lllil 


• Jet streams til jUU! 



s.ip dl jjll j a dlsUai Y — ) » ^lijjl LiLtll jdl dili,Jn d jj j 

. <jliill dl jLnll Igdc. (jjilajj 4x. jdl 

jdl ^ja LiLt.ll dla.Jall ^3 (_£ js ^jI jA jlii 3 y^. j d^)a J j ^ i LLilSl \ H £ £ ^»lc. j 

£-1 9Jjl ^ 1c. J;ia au jJjjlill <LJa 3 jd (JiLsJ ^^all jjJjljjlll -Lula .lie. (Jfldl djaili 

(jdjj C . j 4_a distil £-lijll L_l jjA (jiajjC. (_3 j 3 <JLala 4iiliill dljLnll ^Idil ^^a-sas ! j Y 

Ci lai ^jLll ,^A (AjSjdll <jliil! j 1 jlilSljlS Clil jLili liA djatij AjjljLall ^-Lajll t_j jsA 

. ) A AY |»lc. 4_3jdl .is^Jl I jjISIjIS jl£ js jljjli -i*j ^Idjill jLiill 

— ^ ^ ^L: Lai Ajliill dil jlilll jd±i J 

. ^Ic-Loi j * /c ll l.^.'lC- jjgj ^ 

. jd ) » » » jc. id jll jLiill liLajoi iajs — Y 

1 * * — O . « jJjj jlilll i _ya jc. £■ jl jla — y 
dl jl il t i nil ^gJLdill i daill ^3 ^iajoi jll <lxiill < Sjxj i— Util dllLl (_J£i ^gic. j j£j — £ 

. Ferrel Westwrlies ajjjaII Jljja 

. t_ Ljj^all ^3 Ig'lC - jjui (_]£l J g.l'LL.11 (_Jj_ua3 ^3 1^1 s j3 ^jauaSl — o 

si di*^l jjfLi dilx-allj 4_ill jdiVl jjlaliall pluluili (jjjiill ^1 i—ljjtll j -a ^1*11 l^Aldll — 1 

• M ^ l3J^' C> 

. Ajjlii dl jLiill sLa l^LIL^ <jj£j — V 

. Jet streams Aiiliill dl jldll dixm l^k. jd Ldj — A 

lil ii ^ « L 3 ^ lijJa »jSLy (jl (jjjLilall (J jLi_a LI 4^.!iL<ill JjjJa LS^" ^ 

. ^ ^ J j3 jll lil^lgHuil (j-a JlLj s^)jLla]l 4£.^>jai (j-a lillL Al ^1 d.l^ dl jlilll 

. ^ ^ ,^A Lg-iS JLi.1 jJJ ^^lll (jiallall ^a1 — \ » 

sLa lillll lilil jjii j till jdil j AjjjdJl LaiajSl j-a <JS ) AjjIAaII Adu (jlajjxll — 1 

• ( Aljldll dl SSliill dljldll 

^ AjSjdll Jlilll 1 jjISIjIS dljLii (^j-adi J <3l » 4x.jjaill ^ 4_lljdJl <JjljLall <ijalall — t_J 


^ sJjllll s-Luiall ^Ul ^3 j^Jail j ^ A * ^lijjl (_gic- ) dlLadll A..l.Jg‘ill (jJaliall — ^ 



oUjIj Jjjlaj 

J 3 j £-1 J^)ll 4x.^)jai <J ^jjUSJ Llluij LoiLjLa ) A * <3 ^alc. Cjjja jjj j 

_ : 0 ) {& J J Cy^ £ j-^' 

tgJ 4 jUIJ ^bjl! AajJ ( \ ) f&j 


$. 1-1 4 _jI_^j uj! (_£j a <C.^) »*ill 

^*Lj ^)11 — j 'csSkc. 

Calm ^s/l Jk <jU.4l ^1£J ) 

Light air Ua! <jU. 41 r-1 

Hight jl -y , : ;,V I jljjl iilj a_i 1 — 1 

breeze 

Gentle pic-YI CjUj > .-V 

breeze 

Moderate ^Lkij L^YI jAj U-U 

breeze 

-'M' 


ill 

c. 3x.Lu) j 

1 1 l ya Jal 


Fresh 

breeze 

Strong 

breeze 


jrl j^YIj " 

Moderate 0 l^Y 1 J ^ 
gale 

c LjU A*±Ji 


Fresh gale 


Strong gale 


jU 4 Y 1 


u->r 


j U ,t, VI jl .^ Jr; Y1-1V Yt-n 

j U ,^vi J, VV-VY n -To 


vt-ya rA-rr 


t>-n n-n 






(_£jS 


A-Jlc. ^Ijj 




Cji j 


£ V i) o £ £ V SajAjuj c.L^,^a ^ 


Whole gale 


jl-v .^Vl £. hsj 0 0— £ A IV* - 0 0 £.1 jj 


StOrm l a'q.J AjAjuj ^laJj 1 o-oi Vo-1 £ 

(J jLiaII 

hurricane j a JJ ^tc. a V o 

JMj Lall J-Vuj.i'i 1 O 


4 Q t r~- 

4 Q , ^->1 r. ^ ^ 


^)j£l V O jl.^c.1 ^ T 







^jLu^\ 






^Ljll cUjIj 4c -.jut <>j 

a s^c-la Ji* j j (_g.ii.ia. jj-ac. i_i aJtjj j ^-LjH ajl Wind vane — ^ 

I a iai. (jdlj C. (_Jjj j^a L_l£j!il ^4-mjj J j^. (jl jj-lll (jS-aJ ^ ^^Jc.^1 <3jJaJ <2lLa j 

jll Jlj-axll jj-a ^joiaiU diia j £-t_ljll (jl (JfrjoiJ duatJ j) jj]l <- fl;4-s. (jdljC. 

M-* 2 (, ' V) 4-jL^aV I dlfraJI (^1 l^sl jlal jjdi j Id j-aC. (jlaJalajj (jlc.1 ji (_g.li.laJI 

(JS—jJall ^)iajl ^cJI ... £-l_ljll <la L_lgJ (_gi]| alaj^l (_gJI <3jJa jgdlj ^£joJI Jd viljaj £-1_l__)ll 

• V=-'jj' O^J 0 V ) f^J 

c^' 0 v ) <■£“ 



A j ^3j J£d1 Jaa.^ ^ dll jUa-all j (jjLaill (jjil£ — V 

dtjDi.aH ^yddudl jjIiLaUl ( jjoj£ ( ^ ^ ^ J <J^d 


i>\d 





^ uj^ (Theodolite duV j-iiill ) 4 j.sLLjVI dili ijU — V 

. LLi] IgJ 

. ^Jl... (cjIjS ) cjLuIL ^jjl jl d£Li uj^j Anemometer - £ 

Robinson cup anemometer jj^UaSI ji jl^ jLijauV' 'L*> j^auuj - ° 

^Vl Ai^iaj caii* j s^cla (^Jc. jSjj^ j jj^ac. uj^j Anemometer jl 

4_U-jj ^ (_£ 1 L^saj ( _^j.A*-a i aj^jC.u ^ (j-a < Sjla <_JS j Lp jmC. (jlaJalSjj (jlc.1 ji 

ulIj (_£j lAaJI ^Ijill ^Ic. l<afr»jman<a Aic. (jlc.ljLll (jljlA jSj-alllj ( (jtauall jl oJSSi 

o2 C-la J jj j j (Jataj Cll£j^j La lil ^ial (_£ jlxjca ^2 JjSi ClnskJi £- ji^l aJSA liL^pL 

ijjj (jlauall jl j j- dJ y& 22c, AiJaj>al _jj jjS-ajj speedometer Lc. L.i*_i jl^^JI 

. (^ ^»3j JSjJal! AjkV ( ^ 4_liaj ajj3 (_^l Kc.ju . i t_ jLma. (j^AJ ^aJ (j^s J AJ-alS 


c^' ^ J* - jl»>utt! JI4A ( M ) ^j Jlw 



ck)® </ cr*J^' J^' 


^ 3 5 j^Ia j)j£j AjaJajuall £-L^>lli ajI^aJI ajjtla L-ajJ £-L__>ll Ar-^joi jjxjj 


a jI^j j ic. IaIj^j.91 ^JLj (jl ^1 a-iLjlL LkL ^Ljll kc. (jla (j^aAII (jjjai Lai (J^lll 

1 al , (jjiAiui]l (jJJaJ (J^ 3 IgJ (_gj^l ^Lj (jl ^l ^aJj-iill (j^SLjllj ljuj ^aJ . a jJ^Jal' ajpS 

. JjUI <La jlgjll (_gi Ulaj Jfll j LaUajjl j!i£l (jjfLiS ^L^)]l elaLl 


^ 9 (_£j9l 51 £-Ll^)5l QxUkc. (jj£j9 ^gic.1 dlc.lijjl ( _ s Jc- Ajifll _j5l £-l_l^)5l Lai 

j £-La^)5l oldil jjjLi L_n— 51 J Ajtiailaj AjjJaj (jj£j9 j4-i5l (s* Lai LjLj j!i£l j (Jjlll 

. ajljii— I j a-l j^JI dLil^ladal ( _ s Jc. ^Ja— 51 ojl^ja. ^j-iitj ^1 Lusjj 

^ lc-VI 51 4jl9.1i La-a lllia. ^Jajoi (j-a 1—11^51 <ilj^JI ojl^aJI ^-lijjli 

. ^ ^ 4J5j9 4jl9| j5I jaJI dliila (j-a ^jLi 4d ajl^)a. (Jisl f.1 jA <ia-a (_Ja-i5 


— V u — $-*^' 


c l £'^' 

-: Jl £lj 

-: ^jl) 4jaj5jI 1 -: Vj5 


. 4jjldi5l £-Lj51 — ) 

. 4-Loi£jt5l Ajjji5l ^-Lj5l — Y 

. 4-nJaall ^-Lj5l — V 

— : ^jl) ^uiSjj ^Ljaujj-aII ^Ljll — : LLU 

<JU5I *LJ - 5 


• 4-1 l_l^ia.J L—l^ia. Y 

■; ^jl\ LVij AuIa aSI ^Ljll — : liUlii 


— ^joi3uj Ajjj^II ^.aIjwaII “LiajJI ^-L^>5I — ) 

^paJI j ^lll ^a-ld — I 
. (_£.}l^5! j l!^ 55 ^jmi — i_j 
^gJI ^joiLij 4-ijaJI dl.d»4-s.i.a55 4^9l^a5l 4_ila-a5l ^Li^>5l — Y 

: ^J| ^joiauj AAalail ^-Lj5l — I 

1 (jl La^JI — 0 ^glja5l — £ J^±U 1 51 — V ^a^-a— 51 — Y (jj— LaaJI — ) 

jj^ii4S^>JI — H i_j _ ja^-5I — A ^jL.195.51 


— : ^1 j o^jLJI £-Lj 5I — t_j 
. ^jl jLL3l — 1 AJLa— 51 jijjill — £ ljtliajL5! — Y 1 IjjJI — Y Jl jL— 51 — ) 
^J| j <j^Ia^)5l j ojl^aJI 4_LlaJ dl jjxj d-laJj ^^all 4_i3a_a5l £-L^)5l — £■ 

. jij^i5l — ® jj—jj^i5l — £ LjltliLoJI — V ii! jjdJI — Y ^jA^ill — ) 


-: ^ 4jaj5jI 5 -: Vjl 



LaJ ic. ^juiVI l.lg-1 dlLajoi JiS Aajlalill ^-Lijll (jl Jc. ■iliic.'il Jljjuii — : Ajjlaiil £-l_i^>il — ) 

i_J j iall ^ II JUuill Ja Ajj^I ^Li_j3l aAA tlul£i a-iiLaill ^Jh AiC-I^Jill (jiuill CililS 

A iJjLail Jj i^ala.all i_l laj a _jlaTi.ll AjjjxII AigJI jja S W- J Ajjjj^I (jiuJI ^3Jj ^Jjjtll 

A^ua-a Jb Lail j a jlailli AaUx. 1^1 duall Ai-au'iH ailA (jl ..'la'.iaj (jjjl^Si-a ^ibtll (j^i j AflJaajJI 
S ^ ^ajl.1 alajLi Cilllil alax-aj To blOW trades <--3 jjx-ail J. tut. ill Ja 

-Lax ijail A iLii-a ^ II J-i-all Jja ^ij^-all -LaxiC-all jJaLia Ja Aj jlailli £-1-1 jll l_l^j 

^Ljll Lijiaiij AlLaijall allA .lie. Jlc.L^all J^JI Jan ^Ljjil alA Jail J jJjoiVI (_)jaiaanil 

aj £11 L. Ll-xi l^Alaiil jLoli (_JI AjjI jJoiVI ajil-lll 1-Aj^aC. .lac. Aaa^Jiil AiiLaLill Ajjlaall 

AjSj joiII 5 aijiail Aajlalill ^lajll Lai , ^jiall <-_L_aaall AjjjC. AalLajiu ^_u-ajj ^jiall 

aj£il > L^aj AjijC. Ajijia ^t. 1 j. - al j J j!Lai*il Jaa 1.A jjic. Jbu l^Alaiil (jj-aa ^1 > 9 jj^aHa 

• (U>) ULaLill 

Jajoijlall J Aajl ) y O j& ^jjiall i jj^aill Ajjlaiiil ^lajil alaliV (_g juill JajoijLall (jl * 

I— a aala ^almi (_£ I V — £ jai Cll j3jj jiLlS <— Ima I^JC-^joi Aa jlj Lj 1(0 I g*jc. Jjnl (_£ j,u ,ill 


f. U11 JOl 


L alaiiVI ,j tilii (jjaj^l ^ L..' Jc. £-l_ijll £-1 jil ja£l Ja Ajjlaall ^lajll j 
. aUttl a jaiL-aj 4.9 ;j,jJ- 3 ^-L^)ll ^_u^aj3 AjIjjjjSJI ajill Cilia. AjjI jjjoi'il 4llalall 

J (_j Lll Ajjlaiill Li^lli Aja.iJa.il Ig-j^ajL^aa. Cilia, jj-a Ajjlailll £-l_i^)l! t- fttia'i j 


(JJ 3 1 & jj^>-a a I ill aLall jla. 1.1 l^afLaii Aaiii All aj Cllljlail A_i3^jLill (Jal jjoiII (_gJc- 

C _ 1 j iai <i3^jjiill Jal ^jjoiII ^3 Jlail ^A LaS J JaaV I Ja^Lui ^11 La^ A-llLall CillaJajoiall 

A Laa-a A sla 1 gjla Cllljlill A_ii^)jtil Jaljjoill (jia^aiii (jJI Aijl^-Jl ^ll^jll Lai Liii^jl 

S ^ (jjiilill j^a AjuoiI j dllaLoial lAjj^al jliiila 

Y ° l_y*J C. Jl J\3 (j ii Aljia-ail Ailalall Jc. J£jiil L-.l^ii — : A-Loi^jJI Aiijill ^Li^)ll — Y 

Aj ui (jiaiaiall Jaaiiall ^1 A^aiia j (_£ jljlall ^iii^all laj,j.Call (j^ AxSAia ^ j Jl 1 * — 

AllU jua j ^ILa — Jill t- ft^ai Ajj^)C. Aji^jia (jj^ii ^Li^jll aAA (jlj J^>3 (j_jilal Ltii j ^ jj-iqll 

1 aS AiL-alc. a^lAjui Ciui.il IjjL Ajjjjtll ^-Li^)ll jinLi j (_^J_jiaJI a jSJI i.L^ai ^ A^^- 

IgjjiA CilU jl ^.laa.x j Lgiia j j Igiic . jjoi JljjC.*il l^.ilc. i-llaj Jl AjJiLa Ailfla Ciui.il Lg_il 

^Jjoiill (^3! i aiilall -l.1j.ii ill (j-a J V — V (j-a Cil^a^jll (_)uLlLa Lima I^JC. ^)jai J^x-a ^ jl Jilj ( 

j iui i_li uil ^iill Aijail CilLCaliaiV I ^aLH j (jj^-ll (jji ^■Li^)ll aAA i— .lalj^ai (j^l j a.(_ 5 ^l^il 

Cill ^-ail (_g 3 1 A jLlaal Aij.ifja.il ^-Li^)ll JaLoila aj-aAiJI L^ialjailj aAiJCoill pla j^JI ^Lijll 

I jlali Ajj^)xII Jal jjoiII (_Jc- UjLkal J^jj j i_J^)ill (j-a Ajil 1^-iV Cill jlill A_ii^)xll 


(nr) 



^jjjl i L— saill J IgJ jS j Ia jl j-a'.u J j JiC- j— ij lA.ija - j ^.^aSl 4-iijjLll £-LjJl Jii 

£-Ljj 31 jlli-aJ j pLall j-a (J^a'La £jail j JjUaj -la. jj dua. ^ ° 1 » ~ ° £ » ^jdjC. Jjj|.S jAJ 

4 :a.LLall Jl ^La-oil 0 . 1 c. ojl^Jl l J.C. JJal lillil 4.S jijt.il 4-jjlj.--aC.Vl IgjJj liA 

) 1 Jc. 1 jaUgl 3 4_ljl k^oC-Vl J jjl oi A jUa-Q j-a jLd dul£ Jill 4jC-ljjua]l jSjaiil 

) Furious Fifties ( 4 _jjU 11 dim --idJ j ) Roding forties (aj?~aj-all diLjijjujVl 

. Shrinking sixties ( 4djL-a3! djldUl j 

l^-fS (JildiaV Jali-a (illiA jl J liic. Jl 4_j— jSjeJl ^Lijl jli JLadll < L—aill Lai 

dll jl all (_ 3 jd ^j-ajjL^q-s.11 Jc. j VLad 1 » — £ » ^jdjC. Jljjl.1 jAJ lilli j £-l_ljll ollA 

Ll uil (Jjj d ^J JlaJl jA LaS 4-LoiSxJl C Ljjl! JJaj (_J^-a J»_;j ( _ s -aj-uj-all Jlall.ll (_]d.lij dja. 


; jj-nlaill ^LJI — t" 

j li-i 1 frada ^gjaall Jjj-all Jqj.dall j-a ^ jdl (_jLll .IjLJl o-ljJ jc. ojIjC. Jfc j 

4-Ljjia . J JLadll oj^ll I a ■ -ii ^J 4-l3jd “LjlLad £-l_ljll oAAj . ^jlaqll jj.1 ^jiaidi-all .laj.dail 

. ^jiaJl L. L-aill J 4-j3jd 

1 ilj£l 4_j3j au r:-l— all Jia. I_ljjdl LJjajl jljjl Lal£ a— ifoall jc. dldu LaKj 

£. 9Jj-a Jqj.da 4.iiiia .la. jli dna. ^gJjjJl oj£il L. fla^ai J J-lalilj ^Lj Jl olA l_ 1 jfA (JlLaljj 

4 nJaall 0 Jli 11 J ic. Jl ■Ia.j-\-all Jc. 1-1^-a jlgl-d-a J-a j, da j ldjH£jlHj' jjS 4jadal j 


JJC. 4-ufoall £-LlJl J.odl 4^.jll .Vjjt-a ^Lljl j .Jqj.dall JJaj jli ^11 a Li 11 ojSll i j-saj ^3 Lai 

1 aC. 4-ilLa dll ISjj-al j Lml j-a (_]£ ^i i— ljij>-ll 4-i^.Lj 1 jlS <_} C. jlili Igjl Jl i_l jJ^-11 4-aJaVi-a 

■la ; jjk-alLi Ja.di 4jmil j 4joijLj (Jlj£ J j^. j ^1 LoiLoil j^JJ djalll LlA j (_£ jliill j jllll 4ja.jjii 

^ILadll daadall 


Monsoons ^bjll / LuIj 

^3 j . 4doill j-a 4djx-a ^ajoil j-a (JUd. jVl j-a 4.iii'u (jl jji L.,.tgli ^jlll ^-Ljjll ^ A j 

^ — ^-a sldil ^jlll ^Lijll LgjL ) Aoo ^tc. ,_£jLa jdj j3 Maury,M.F jjULa l&ijc- 

^LUl (-.L^aill JUd. ^jjLoill al^jVl 1^-1 -Ida -a adjl ^3 l_ l^li ^Lxll j-a J jVl »• L-aall JLld. 

-: Jl Ja^j-all C Ljjll -< nl ) f Ull j- 

Jl f Ull pUj! j 



^La I— a k-aail! ^3 4.u.a?L«.ll £-Ijj]I JjUaj j A-uIaaSI £-ljj]l Jjllaj (jjj Jjlal-Lall — ^ 

(jjaJ J^l j a-JI , ^Jjj ill i (jjoi-lA galak , l-li£ L_ 1 ^)C. (JLaLu , ) JjlaLlall lilli JllLa 

• ^ Ij j.LU.a (_)LaLu , j^)ll 

(J1 !La ^LaLall (__aj^aill ^3 Ajjlalill £-Ijj]I j 4_lJ^)ill ^Ljll (JjUaj (jJJ AJliijVl Jjiallall — 4- 1 

. ( LJIjluil l_i ji^. , LaLjal (_j jia. , (JjjLoiSj , tiljjalfLall 0 jli. ) lilli 

jjjlal La ^aI Lull ojls L*J j , aljLall ^3 > S-ja^all ^ 4_Lajuj^ll £-lj^)]l alajl (jjfLj * 

. ^31*11 ^3 4_uuuja1I £-Ijj]I l_J jlA 
Ijjul (jjLu Y 

<** U 1 ^ ■uSljJI j LigJI ^lia. ^jalall (JLaLol! ^3 ^U_lll jIjjjS j LjjjLuLa ^3 JlLaJJ j 'j 

: J>\ j 

. . a- llulall <_Jj^a3 — I 


£-1-1 jll 4_la ^illjjs a jlill JjjS J-ajuLnll (jj^J 

If U*i LuJ (JjA i_i^ ^ r LJ\ ( ^ 4Jajj! 



(_5^ i^Jlj lS^ §-H LS^" (jj»ii-Lall -laa.jLall j^j <^iL-a 4jjJaial! 4 _iajoij^1I 

^$3 ^.al'i-Lx l^jlAl^jl (j j£j j 

4j3j u AjlLaLu — V (jj » .oil ^Ic. Lia^Sj AjlLaLu — Y (jLAjll ^^Jc. ^jjjC. ^-Jl-aLu — 1 


lil V I 4ila. (jjSla 4jjluia.ll 4baa.a j-all £-l_i^)ll ailAj . ) ^3j 4_laj^iJ! Ja^.^ LigJI ( _gic. 

- :< n ^LaA 

. 4jjLa CjlaJaju-a ^^Jc. Cjj-a lil — 1 


(_3J j ( J Jill Jljl ^lc* jl JJI _j ja. L_l J. J (Jl^JI jA La£ I JLal JaLoij Igjli 

. dllaJl (JUa. IAjjJC. -1*j JJai 


Li 


. . < (JjL^aS (—1 

jj-a £-1-1 Jl 4_JI J-lliS i^ya 9,i\^ LijJa Ij J LJ a Js Ji (_Ja9.II I jlA ^^3 Lai 



l((X\ ^9 i 4 Li i ' ~v I I vLjlV a i oLa^all i" ' I Li ' ^ al l ^ If- Jj^jLI 

/ VL>C> \ . Vj 3/-- ^ JLJ CwJ ^Vj 


ILua LiujI Jj Jj l_ijJL Je 4 _ia*jij^| ^L Jl ( Y ) f&j 4jaj J. 

— :' LS^ L^ajl CIiIa Jj^M 4LL-a (jjj 4_iLu-all 4_Laj_u j-all ^LJI a^A j 

. Jljl Jc. J JC. Jjja. LJlc. — ^ 

. 4-j.Iifrll jjjj^all j jjjj^all Jc. Jjjja. — Y 
. (jLlLI J J. Jc- La j-aC. 4 j3^)jJu Jjja. — V 
— : Jx-L Lutjjj j AoIa-aII ^LJI ~ : lollj 
. 4 _ujj JjJaLJI JILj^I ^ 

. ( *Lallj (jJJJ Jl JtJI £jj Jl (_g I ) Jl JtJI JjLI ^ _J — Y 

-: Jl ^Ljj 

— : Jl j 4jjjLI 4- JLI Ja Jl ^-LJI — ) 

- : Land and sea breeze jJ' j J' - ' 

4J ajjJLI 4_LLa]l dlla-Li-aLI j (jjiAJI (j-a <_]£ (jjj 4_i^sjJI 4_iJ^)^JI CllliHLiLU Luj 

^ 3 CjJ aL j 4 J-a ( Jajj 4j-ajj j-a (j£-aj “ULaC. Jl Jl pLaLJI jjjJuJj . 

. .1 j-lak-a (_3-fjaa J-Lj 


J ^Juxl ^jxxlllxll f.\ (ja-uLj jlg-il! f-llil 4-ll^.Laill (jlal.'lx.H <_]£ ^33 

^jijLiII C*.j-j 3.1 ^aJ (j-aj 4^ ojjl^xll 4-Jlxll Clll.raJ-aj.jx 11 ^jjixllLall (jx ^^gJc.! 

a. 4^.jC jjx IIa a. jjalj3 , Uj^ <J3I e-ljA 4-la-x Ja-Jj (^gJc-l 

. ^lill <J£dl! ^)laj^ ^ ^p>JI ^aJjgUJ <— S^)JLJ lx jA IJa j jl^-ill e-llil (JjiA-llI f.ljA 


(jl s cc cJI j (jjilxSlV I (_gJc. 5. 1 _j^JI 4-i.l jlal I jJal j • ^)l..i)lx A V V ^11 1 H ® A ^»lc. 

^_)xa3l lia J (Ja uiVI (_g ji'ujxI' ^3 lx ^)jS! (jjSj J 4.aliA.xl' CllLjji'ujxll Clc. 1 all tC 1 AllsliiS 

J-aj.jjgll 4jl ( _glc. ^-IsjjVIj J-aj.jCal' <^3 (jxaaill jlcix 1 Sjajj , 43 j3 ^lijjVlj 

j ^gjlllll J^CJL 

. ^ ^ ^lijj^lj Jaj.jCaH ^3 ^Jxaaill jlcix ^Ll IxjS J 

. Y » » ^lijjl ( _ s lc- J-ait. xCja.ll (_)xailj 


^ O O « « ^lijjl ^glc. ,1-aj.jCal' a 1 . .-ii ^_)xakia 
1 * * * ^lijjt ( _ s Jc- Jaj.jlall ^IjjI Clllllj ^_u-al 1.1 
« * * * lijjl ( _glc- J-axjCall » , H H H ^_ya'a\.l 

_: (n) jsij JUJ! jtil 


^lijjVb (j jaJt J*a» M ) fkj jLuj 


0 * 


jlxjl^ 1 1 

£/r 

^j±A 0 0 ♦ ♦ 

Y/l 

jlx 1 » » 


(Jxaj'lM ^Ja ao 


LiS) JaiuJall £jJjj 




Ja j j t J-i\\ 4_j d)V Jl*-a (jl <xa]l*JI Jli-a^)]l dlLLx^a (jjiLliil a j^aJ J-ij 

(_£j 3 II (jlljjJinll (__jajxjj 4 -jj'u.a.ll CllV Aa-all aAA j)l VI , pl-all j (jinl ill ^glc. CllliLlaj ^9 aJadlj 


A£^p>J < 2 kjjj t-llAaJ ^lll ajIjaJI CL)Li.jA ^3 4-iL-aiJI Clll ^aJill l.i.Uji) ljyj£ (JjiA-JI ^glc- (jj-^! 

Ja* i_ia]l ^uai.-iD < SJj^all ^9 ajI^^JI ^ijjj (jy^9 ' t T J jJ 1 ?'-" jt (Jl-aJill 4_l^)AUa]l (jn.a A'JI 

£ j j^xsj (jAj^JilJI ^a£l A^jJj } , Ja*.jJall AlAjj atUJI ^gi a jl^)^JI ^yaa^ju (jj^ j 

9 Ja jJaaJI aAA (j_j£j j (_£ jliAlaJI Ja*.jJaIl Jajl^}a. ^g-aj^J Jajl^)i. ^gJc. JaxjAall { ^UJI 

Jl i-a^)]l jyj ui aJ La Jl jJa (__jajVI ^Jaj_u ^gJc. JajXjAall jjJllia CllV-ix-ai 4-tla.a ^LlaJI Jajl^ji. 

. ^La° jl £ jl Y Jajl^)iJI aAA ^3 _jiVl JaaJI j JaaJI jjjj Joa.jJa.ll ^g9 (Jj^All (jjSLij. 
(JjJalia Ig.JaJ A ^g9 jj^aaJj j J.Ja'.Uji.a jl ^yALoi-a jl (_g jyjAa.lj JSjJuj 4i!iLa Ja jjari jAjj j 
5 suj-aJI Jllljja jhSJI j^a i aVVI Clll^)jjdC. IfrLa J£ ^gJaajj <iiiaJI jl <L£iil JajjtjJail <*j_ul j 

_:(U) fa JUJI Jx\ 


LjUdliDVI j ( jj^I^VI Jl^Jal) Ljlx-lijjVI ^L^ll 4£ ^ t ) jLui 



( 4 «^'>wA4w. v >i*£ 

«.eu\J«^Gs >> '* 



yr-As cJ— ^ 








uj— ^ 


• ^ jlaJI Ai-a jljjjj Jajj jll ^gi l LkVI Joa.jJall (jj£Ll (_£^)^.VI 

ij (jl S High iajl^)iJI ^gi L-nSl) j ^lat-ll ,ia».^Ja.ll ^ilalAJ Jjallll -}aj.x-iall <aiai-a ^Aiii j 

^ llala ^g.-a mj j aJlC.1 j9 ^gJI 4JLa9 (j-a l^jlc-lajjl ^ jJjj jjliS Ja ij]a~*> l§Ja ij)-v*> 


c 


1 JJ u Sc. A.a.;9-s..S' Ja jjtjJall (JjJalca _jaj Ac. jjlla Ifrla ^ jaj I^AjjAI j)V jL^aC-l 

. ^jpaSI i L^ajSI ^3 l^Alajl JlaJiSI <__9j^aiJI Ac-LoJI L_lj9C. alajl £-a l^Alajl 

.1 ASj j (__ya,9aSbaSI jl £ ( ^ s Jal ^jJI Jaj.jJaSI AilacaJ l^jla < 9A9aSI Jaj.jJaSI AAlaia Lai 


IaI j>.’ua.a £9 jjj oJJi ^_gi (j^9ala,S jjjjS Ja jiaii l^Ja jJaa j) jSA (jl£ LOW JaAl^}aSI ^3 

(j a AajlaSI AjjA^I ^aajj 49Jaj.a JLaj A_ijl.j^gC-l A^lala ( _ s -ajoij j Ajlila ^Jl 4c.la 

Aci Loll L_1^)9C. (_)ji.$C. l^Alalll (jj£L £-l_lj (^gJc. IfrLa Aaijill A_i jl.j^aC.y I -LJa (jiaLlall 

j) a (jl AllaLa Clj Jjlij IJI. ^J_jiaSI i L^saiSI ^3 Ac.lidl L_]^)9C. alajl £-a j ^JS-aJiSI < 9i-aiSI 

Ridge or Wedge A ala ^Jladl Jaj.jJall j^a UUaj l^afrilj (jl ^).-<aa'.'l L. 9aiaJI JaaUujall 

,(^r) j^lsi j*\ 

(ir) fSjjii 



( \ 



/J / 

\ • 4 


/>t( 

WitvL, 

L 

L 


\ v-\ J 



ts*- 


ja 3 I. 919-s.i 



try 

V-H 


JaxjjaSI (jxs HUaj (jl jaaLl (JjAiSI Jaj.jJail (j^s (jlAilaia CIujUj IJI * 

. r) j J£JiSI ^a! j ^''trough 
. < 9.)j^aSI ^3 (J jgj J g-S.Aj.Sj SI ^3 (_£ _j9j Ja ^jatajail (j3al.j,a * 

Isobars ^ jluALdl laLuall Ljkk 

^ Sc. <caA j Ja jJaa La^aC. ^A j , AjjS^jilaSI ajl^)aSI Ja jJaa Ajjqj Ja jjaa ^A 

. (_£ ^jaJI JaauJall I^jS (_£ jL.jU .1 ^jJI (JjJaLlaSI (jjj JaJjjS (jjiilaSI Jajl ja 

(_)ji kiaSI AJLa (_JjIaj ^3 l^-al ^aioil t-_ U joiJ jjolI^I Ja jjaa (j-a A- 1 aAI jA£l Ja^JaaJI a Aa j 

(jj J (Jj^a J Alia l^il Jl ^aJlUll (_g _jaSI JaiuJaSL jfiJI ^aA (j-a j A9Sla-aSI (JjJaLlaS! ^3 

. (S (_£jaLM ^Llall J j ^il j» S Iji^A j Llll.^jq9-s..j^.SI j dll^.Aa.SI jjjjSj j ^-L^)SI j ijjljaJI 


1 ^Jc. (J j j. \ l j Ja aJS^i (J.uaaII <_J^.I (JA j 

Ail iJal jl ^ j LaJ ojl C. (J.l*j L ajAC. ^ A j ^Jajoi ^_g jfimo (_£ _j^Jl jaa.jJnll AojouHj 

S ^ ^ l V — l * A.Jgj>..a.ll l_J ijm’lo LaiS * ) A ^.1 j jLilLa 

^jaJl laLuail j \^ l \ 

Isobaric J =*.1 j <— S ija-ola (jjllaaj] (_£ Jaa-i^all jljlLa i sLLii.1 (jjj jA 

•p t) fij J^LJ' slope or pressure 

JaLJall LjljlAaJl aLaJl pi) j£Ji 




V \ 


*-<? 


\ X 


\ \ A 

\ \ \\ 


J ji ' 


. V , 

\ -*<1 


I- 


«./ 


) ,11 


/ 


\.\r \.V\ \'a < \ 


(_£ Jaiukiall jSl^a (_s^l J-all (_£ _j^il ■laa.jJall JjSI ja qa £-Li_j (_J£joi ( _ s ic- £-1 _JgAl i_lLaii] 


JSjoill jJajl ^-Aa-m .lie. 

^Ljil sLajtj LS^il LLuall 4 JjLIaAI AjfcUll p e) JS*jj 



■ l-i ‘-^ i ^‘I.V^ai. 


. -11 ^ jl*Jl ufcUJl f \ jA a jjJ 

” ; 4_a1jlS 1 JaaLuail AJaJaJI 


: 

o ^j^ajc. (jjU Hajj - : Equatorial Low LS j\jhJ^\ (j ^aa^ial l J? *. ^l l jjUaj — ) 

L_)A SALJj jpjuiVI A j£jll jl jA ^gAiaiJj <j^a jj Y ^ t ^ Y (jc. Jaj-iJaS' A_l3 (Jilj ^ J (_>“ 

. AjjlAaJ! (JjJaliall jj-a Ajj^/I AjjLaAll e jaj 

^glc.1 jj-a ?.! jgJI (jUa 'll' 11 a Ja.jg.jj ajSJI (_£jl-lal! AaAu ^ilaj-al! Jaa.j.Ja.11 jUaj — Y 

, <J .laJI (_pa jj *J (__^a jjaJI &LA ^ j (jL° — Y<3 jjAa jc. JjE jjU <_&■“! ^J' 

A-iSjAill A-lJjiaJ! AjjLaJll! J ^1\ A t all A a^-a jSI ^3 AjlLajJall AjjLaJjl! IgjS j 

(_$3 II f.\ j gJI (Ja-a (JaJjl ^1 jJjoiVI jA A (jJalia jaj £-Ljj 1I aAA A_saj j ^jiaJI A Qj^ajll ^3 


£• JU“ 


lO - 1 


. oj^^l (jJaLLa.ll aAA Aic. ^^Jc.^1 (_jJI ..la.j^a .,1 

(^j^jjIa (jjj (JlLa’uj ’. ^jjJaall AaAu (jAafiiAxJI Jaa.jJrall (jUaj — Y 


A ijA^M £-aaj j AjjJa^jll a Alj j j ( ^Jc.VI (_jJI f-l j^JI J jJA^a A-l.ua-i LiA (j^aA^-La JajuAall (jjSjj 

^JLa__Jall A Aj^ajll (_ji Aaj jC. AAJjja. ) A ; ).J-iAll ^-LjjJI j A.ujSLk.11 AajjsJ! £-Lj^) 1I A_JI AaJjj Al AjS 

. | (^gJjiaJI A tj^aill ^3 Aaj jC. A-JLaAu j 

^j. lc.1 (ja f.\ j^JI JajjA jA (jjsUajll (jjAA A j^. j A-AJjui j I ^jJaall ^Ajj-al! JaauAall jUaj — £ 

(_j, 3 A_iJjja>JI j AjJLajuJI A-uJaaJI £-Ljj 1I (jjsUajll (jjAA (j-a AaJjj j a A j^jjJI aAui (. . jjjgij (Jiuil ^Jl 


JSjAJI jiajl (^..llafl.11 AaAu (jAaiiAall .Jaj.x-all ^iLlaj J^j aj£l! 

ASkll cr k- ^bjU jJaUI jjjjjllj ^jaJI JaLiaJI Alkhf ^jJaUI ^jjjaJI (11) 


. ^JlxJI (_yi (JjaJI JaLuaJI 



J VY v # 

*=J-A* Q^-eJ\ c,c\^. 

L^gVc^ei' J 


or- yf* c>/>^ v t 4 - ' C» 

( < 5 -’^^<AAa) 

u-A. 



tP-<. 

/ irr-i&r&C:/ 


<? V 

/_ \ 
/A)~./r> a, f \ 


1 A* ^ *. y \^ f 

\ / 

\~>v „ r" — \ 
^ g^V*Ululo J 


jAT) ~;A(.s Ni / 

/s 5 l , .ka^st\ 








— : kalxJI A_Ll ojjAII ^3 jjxj (_jll (JxIjjlII 

. 4_i^)ALlii]l (jjiaxill — \ 

. 4-iiaja^a]' A. jjLall dlljLill! — Y 

. alxall — V 


: Ajj&Uall — \ 

. CilLa j.9 £-LjII j CllUUal (Jliiil ^gJ! (jjjlAall (jJJ (_£jAlla]l (jjixxill (Jliill 

: f UIIj u-ulJ ^jJjj - Y 


(jl 9 lil li Sc-j , e-Lail (jjikdl j Ac-^jjoij IaALj Ac-^joli LaJ (jxjLilli 

. kalxJI A-Ll ojjAII (jx jJX-l l^Aj S-Lall (_Jj 9 (jA.jx .1 (JjiAJI 


: Aj-ujIjII oUaII — T 

(jx j I^JjjA alajl (jxaj (_g9 <UaIaai]l aLlxll <iiL ^jjj jkkl LS^" l ~r 1 ^ 
dlljljJ Igj ^)xj jill (jJ-aliba.il ^3 jpVl *LajAal j ajAUall aAA j ^JajqJt AjlLoill aLixll Aatxxxi 

CllljJxA jLj j Ljj_jaj]l£ t_J^)C. _^)xj j_5 ill .ijLJI Lilj_^Lill£ jIjj ^3 (JlaJ! jA LaS o3j L Axllx 

<_) j la . j t_J^)C. ^)xj (_jill .Ijl-ill LLijaxj jLil j . ^g, 1 j uu j jjjj (JaLai t_l^>C. jxj (_£a 31 .Ijlill 

J al.9 al aj a-ljlxll aLixll 4,9 J-a ajliil (jx Aajlall £-L^)ll ^jjli jJallall aAA ^3 j , Liaj9l 

^gic. 4x ;xA 1 j (a jlxxll aAA j j£ JJj ) ^Jaxull (_gll IsaVI aLixll ^lijjl ^gl! (_£A jj Lax Jaiaxll 

S ^ kalxll A-Ll^gll ajjAll 

• Wind c bjIl/a^liJl J^l 

j .ia*j Ig-ilc. jUrajj ^ (jijVl ^JajqJ 4_ijl _jxl! ) 4_ia9L?l <S^)all ^L^)1L -jj^aLl 

^gk j^ii jill 0! j^il <j3 jx*J 1 4£jaJI (j c. ka,tiaj liUkj Advection ^1 j^ll 

4 S^aJL IgllljlLa Ale. <Jjoi!^) 1! <£^)all jAii j ^ <JojIa (_g^)a!j oJic.lixa AjjIjA cjljlil 



, SI jlia-a'il -Sajiujj ^jyAll (jjSij j a-Lall jLiy < sjlSli ^3 ^g..all IAjj.3 ^»C.j 4.1.) uia A-iis'i/ 1 

1 gyS AjjoiI^SI 4$^iJI ^jSI ^yAjoi jljjjll <jlSa c^ixuai <UljJa ^11 lilSi ^3 (— UjgJI -ijxyj 

. ) X — ) * (j c. jj jjV ^^jSI j 

— : ^^A AjjoUJj > fllUa j Cll/tj ^lyjll 

_j£_iuj ^ill 4-liJaall (J^Satiall j^ll 4y J)\ AaSI jjlaliiill (j^s AisLlall (JiL il ^aj il . . AiiLlall (Jai — 1 

. AjjLlall ^3 j^C. (j-« 

(jjill ill ^ SI 4yaLall dlL^JajouiSI sji-on (_gill a-Lall jlAy (Jail •• pS-all jlAy Jai — Y 

. ^ jL J jUa-al JaiLuy L'lna. 

, I — gia^s <^l Momentum Jl s ja ^ 4y£^ aSLL Jaii j-lyjll ^ Jl s ja - Y' 

^iJI a j3 JlUjl 4S^)*-a (j^-a-l lillil 4..ll'i5i 4!lC.^)j_u i_l^)jJa J>.-il -t (_£ jLol! ^ajuia. (_£ V £3-lll ajS 

. J _^SI <sliiS j ^-ly^ll <c.^)jai Us jc. lil (jlS-a (_$V 

J liLall L^aSI J Jaliall t-_ lljjJaSl£ (_£^>Ajll ^jjiilall ^)j^alic. ax..) (Jail ^l_l^)ll ^ ji a LaS * 

. <Jli jyc. j (_$ _j^-SI cj jiill j 


^bjIS Js. jjjj ^1 JaS jxll ^Al 

. pressure gradient -La^oSI j^j - 1 

/ ^ ^ \ ^ _ 

. <Sjiljt-<iSI (j-a ^ j^luyj t _p-a4-s.ixSI -SraA, jJall j£l^a j^-i ^ly^ll i— l..\s».'.i AJjIa a jia 4 _Uali 

(Jji J j (_ya X di/ ^ ^ 

. Jaa.jJaSI = (jji ^ j ^ , f.l_^JI AiliiS = Cll , L-l-1a-SI a _j3 ^ (jl i"n^> 

. ^ Carioles force jjj^SI s jail - Y 
y Jl ^lyjSI ^1 s jail j Jjs j^ila jl Hadleley cell Ayk ^ 

<S^Ijl-<iSI (j-a Lgylc. (jS-ajj , i_J _ji^SI ^ l^Al^jl jLoyj (JLaj^iSI ^3 lALii! 


fe)V 


X 


X •) V 


O' J 


^1 


Ul , £-ly^)ll 4 £.^)joi = (_)j , 1 a j_^-a J (_>Aaj^l (jl jj-i Ai-^joi = j , 4ySjjjSSI ojall = lil 

. IaaIc. ^ly^)l! (— l^j ^^all ^jAajjdl t—iya. = 

(jl s lillil Ig.ic . ^joi (j-a (_ Jlaj j ^-ly^>SI ( _ s lc- jjjy ^JajaiSI <j j.ij'A — '. Friction iillSi^.VI — V 1 

4jt lAsj ^ Sc. l.^/La ui J ; jyV ^liSI j t _pa jVI ^JajoiS Ai-aSiLaSI ^lijaiSI (_g _j^SI <— aSiLill 4AfSa 

£-1 i^)SI Sc. jjj jj ^ ^ ^l^jj ^ly^)ll 4c.^)jai3 I^SjS 1-al LaLaj o^Slj <ifSa ^A dlljliayla 

j i_lJ ^11 a j3 . £ , . V , 3-aA.jJall Y , (jjyljjjjS a j 3 — ^ ^ 4_i^JajaiS| 



J-- — al - ^ > (jjilij ijj£ a j3 — 1 iaSa £-Li^) 1I ^ic. jpjiiS LilaJI jail Cllla.Ja Lai jSj^iil 

. ^ jSj^il jaj i— jAail a j3 — V , ,1-aa. jA-ail 
(j-a Aj V jjx^s j^j^ a) jljjAll j-a f^aa (_$l j^*aJJ ^jia — I jSj^iil jaj i— lAall a j& — £ 
<Lllx-ai] laSj Sjill Alii (— iLi na j£^sJj j£ jaSI Alii jaj 4_iAaj *Aiia^s a jS A ja j 

S* / ^ o* ^ = £ 

j£j<iil jaj i—l Aa.il ajii = ^ • (jl Ljja 
. A] jalLail ^uiail <ij£ = A] 
^uiall ^C* jjoi (Jji 
. Iga3 jmall Aljali ^jill S^jjI aJI jJaa A L^aj = jjj 

jAl jjjlilS ajja “LaLuia ^ lg-ia jjAj ^jill Ali^laJI ^ ^ I J 44 S jjjIj ajiil aAgJ (jaiij 

. a jj» i^-ill LjjIj^JI CllLal jASIj 


• Geastrophic ) Wlxll c^' 

-lajlraal L: jl J-a ILjla Alljgii j jjjjlil jjj Lj jl jla LkLajI Aa.lL ^^all £- 1 _ljil (jjlLj 

. ALa ij jloi jia ^LUaj^al i-axA-all 

£-1 Jjil jl 'il l^AlajI j Ig.'iC. jjui ^ jjaLil a jj£j jLLaj “Aialaaiil ^Ljll jl j<s ^C. jll J 

A ii^l aJaLx-^JI j<s lg.ilc. jJjj_aail j£aij alaj^n AliLii j AjLijilj jtlaj l. .ila.il jail Allla.Jg 


1 

= <J* 

^ A / (jLa AX(<AjX^LaXjY / ) ) 


jl Aaia 

liia.il C lijil Ax. Jjol = (JJ1 

Allla jaIIj (_jajLU A_ij| jjaII Ax. jjoill = j 

(jAajail AajA Lin = £- la 

a I j^JI AAIL£ = All 


(_g jail .j^a.jAall ^ jjaLjl — (jAa A 



(_ . ^IsuVIj (_£_^-ll Jaxdall {^yaS^Xi (Jid .3 j ya .1 (jls li] ^-lijjVI yS ^),.)«.'l.ll = .3 

4-Jjjjj£JI ajall ^IjbuV f.1 JXX^\ .lad i_J^)3 j X (j-a j!iSI ^lijjl ( _ s Jc- lai*JI £-Ij^)]I 

. ^ ^ ^ j ^ Jlxj j^.-la.l lillil 

• Jet streams CjI jUiil 

adJ dll £■ l J^>3I (j a dliiUaj X~ ^ » ^lajjl ,^ 5 -lc. Lkll jaJI dlla.Jn ^ Jla. jj j 

. <jldll dll jldll lg...;.lc. J^Uajj 4x.^>jai]l 

_jaJI (_j-a LilxJI dliuila]| ( ^3 (_£ j$ ^gjl jA jld -i _^a. J aya J j ^ <- dluSI ) H £ £ ^alc. ^3 j 

£-1 9Jjl ^ 1c. jd u_jjjjjll <Lja 3 j.la. (JlLali (_ 5 ^l j_JJ_^Jjj!ill <ijia dc. ,_gi3l (Jfvdl lil^)djj 

(_y*JJ c . J 4-1 aaSjtll £-lljll L_1 yA yajjC. JjjS jjLall Ajliill dljldil ^Idil ^.j^a3l j ^ ) X 

d lii ^^lill ^A IgiV (AjS^jdll 4jldll ) I jjISIjIS dl jldi Id djxjj 4-ijljLall l_i yA 

. ) AAV ^»lc. Ad^ill dgJI j3^? I jjISIjIS y\^y (jljjj di jl-d-ll 

— : ^ ^ ^Li I-aj 4filiill dl jldll ^idi J 

. A^-Ljo) j ^ * ^gJI l.g.'ic. y-u ^ 

. jd ) » » » yC. .ia.lj]l jldll tiLajui djj — X 

“l « « — O . « yj jldll yayc. ^ jl jd — V 
d IjW ^ jqilj ^JLadll i daill ^3 ^lajaijll <lxdll <— Sjaj i— Utd (_5Jc- — i 

. ^ Ferrel Westwrlies <£>■]' Jljd 

. i, a.ij^a'1 ^ l.^.‘iC- y*u Jaj J c-l'i^ll Jj-a3 a j3 — O 

al d^l (jj^J <ldx-a]lj AdljdiVI »l fnmlj ^j^oll ^1 i_l^)iJI y* ^l*JI l^Aldjl — 1 

• S- 1 <jr^' l3J^' c> 

. Adlii dl jLilll a^A tillLai^a -ilSli — V 

. Jet streams Aiiliill dl jldJI dxajai l^c-j^J <d.\j — A 

liJ ti ^ a Jj 9JJ ISjia »jSLy (jl (jjjlilall J -il 4-a^)LaJI (jjJa ( _ s Jc- ^ 

. ^ ^ ^ j3 _ji! lil^il^Loil ya JlLj a^)jUall A£.yji ya d da. dl jldll 

. ^ ^ ^A I^jS 2a.l jd ^^dl t _3^d< 1 ^ ^aI — ) » 

ad ^.ad dllil Idl jjd j IdljlJ j Ajj_jiaJI Ida^l (j-a <J£ tjj3 ) 4jjldill <d ^jdj^xJ! — I 

• ( AjjIdJI <d Ajldll dljldll 



( Ajliill I jjISIjIS CllljLii ^»£ <3 1 « 4x.jj.dl ) LlJjiaJ! AjjljLall <ijala31 — L- 


( 4j.jalA oJljLJI filluiall ^JLJ (_^3 jflJV.l J ^ A * ^lijjl ( _gic- ) LdLajjJI ^ 


^bjll oUjIj A£>ju> Jjjlaj Ca\j*\ 


J 3 j £-1 Jjll 4x. jjji 4j jjUSj Ljjjgij LuAjLa ) A » <3 flc. CL>jj 3 jAJ jjJjoijja £j^a J 


_ : 0 ) {* J J J-^' £ J^' 

0*^1* (-uma. tgd ^LuiiVt <jAaj ^Ljil Ac.j*-j £>Sj AajJ ( \ ) 



£.lj u^\ 4_jl_^J uj! <J 

<C-J ul]l 

— j 

(Jd-G <C.^)jalll 
<C.LuJ j 

c^' £>■ 

c^> 

Calm 

Ji jUdl t ^ J 

t 

\ ;j« Jal 

^j£Luj 

>. ^ 

Light air 

l_^al 

r-> 

r-> 

l <ajq-y $. 1 

t 

Hight 

breeze 

jL> CiVt (jljjl lilj iJ 

^lljll OjljJj 

l-£ 

V— £ 

L Q ^ Uai 1 

Y 

Gentle 

breeze 

^Vl ejblj d-Ij^ 

> .-V 

> Y-A 

£ ^ «jLa ^ Ua) 1 

r 

Moderate 

breeze 

(jl jjl ^jjllaj J 

^•y a xi 11 

> 1-t t 

u-tr 

(J.Six-G 

£ 

Fresh 

breeze 

jU — JiVl (jl — ^ j ^ 

Y > - W 

Y£-n 

(JJc. pU*\ 

0 

Strong 

breeze 

jU — JiVl (jl — ^ 

YV-YY 

n -yo 

<_Sj3 (S^j 

1 

Moderate 

gale 

oi ^ j-bJI <■ 

^Ij^) 1] jLja-oll 

-t 

-1 

l 

-r 

> 

-1 

> 

1 

-J 

-< 

A-Jlc. 

V 

Fresh gale 

^j\ x^C- 1 ^)ba xj — ,aa 1 

jUJNI 

£ .-r£ 

n-r<t 


A 




Strong gale 

£. 3Jj dlljU uJl J uj^J 

1 AaII 

1 

> 

VM 

> 

1 

\#J 

o 

dAjaluj ^lj^) 

<1 

Whole gale 

c_ij ujjj jl-v -. ^Vl £ Siiaj 

jUJ! 

o 

0 

1 

r*v 

> 

“tr-oo 

C 1 =U 

4 Q t CL 

> . 

Storm 

i qaj.jJ jjLku J AjJ-uj 

(J jliall 

0 

1 

o 

< 

0 

1 

r* 

r*v 

4 Q i ^->1 c~- 

> > 

hurricane 

J 3 (J-«al Aj ^Xc- 

L3J »"j Ui 3->‘^*n 

o — 4 >1 

“to 

*> 

•i 

o 

> 

(u^ J*) jh-ac.1 

> Y 


oUjIj tejui (jmIA Sj$a) c>j 

5 a^c-li ls lc. jSj2 ^J \ j cs-ip^- j > ac. j-a i_alljj j ^djll Sjl Wind vane — ) 

I a iai. (_paJj C. <_Jjj jj-a J \js± (jl jj-lll 'U (j£-aJ ^ ^gjui ^^Jc.^1 AijJaj AlliLa j 

jll Jlj-axll jj-a ^juiflllj dliLa j £-l_ijj| (jl (Jfrml duatJ (j j_jll <- a.iaA. (_paJ^)C. 

1^-je.j (UV) dll g -dl ^Jl IgjI^Ja! jj jjjj j Lp j^iC. (jlaJaljjJ (jlc.1 _ji (_£.ll.l^JI 

(J£. Pill jiajl £tJI ... £-Ll^)]l <la l_>gj sLadVI ^1 <ijJa jjPuj ^ mil (Jji ^Lj^)ll 

• L>^J 0 V ) (*Sj 

C^' ®Jj j 0 v ) J*" 1 


I - 


9 V jJ \ oj' y y-> 



( \ A ^ ^3j JSjJuI JaakV ^ CjI jLixdl ^ (_pLaal! (_>pS — Y 


dil jUxall ^2 * w". ^j?.l «atl qj 4 j£ ^ i A ^ ^2j (j£dij 


jlgjll (jjSj (Theodolite duV jdil' ) 4 -pl^jVl diL ijllJI — V 

. LLil IgJ 

. ^Jl... (ejljS dLdl ) dUAL ^jl jl d£lii ujSjjj jia jauI Anemometer - £ 
Robinson cup anemometer u^UAll ji Cjy^sj jWr? Jd r^L' ls-^j ~ ° 
^gic-VI dud j a-ic-li ^gic. 1 _ 5 .i 1 .ia. j ^juc. ^ ^jSjjj Anemometer jt 

4uLl 1 ^ <_£ jjS U dd l Lj>dl.l (j-a < Sjia <_]£ ^..g.llilj Lp j-aC. (jlxialSlj (jlc.1 ji 

<J« ujJj i_f2 i-ldl ^^Jc. Lag.daAd .lie. (jlc-ljill (jl^A j\ ^\£}\ 

a 2. c-la .1 jj J j Jjtaj dl£^)di La I it (_£j1uia ^3 JjSi dmo £- aL& liL^aL 

i j jj (jlaaall jl j j- dl ya 2ic. Juadi “Ciiu-jl jj speedometer Lc. L.i*_i jl^_aJI 

. (^ ^»3j (_JSdll J-a:A? ^ ^ 4-idj ojjS (J^d. £-luj]l 4e.^)ju (— iLoia. (jA*aj jj-a j 4i-alS 

C^lA' & >- 



U 3 A isU (jjSj A.j.aJaj>jiII ajI^aJI 4_a.j.lj ajjLla Llajj £-L^)ll Ac. jxx jjjtLj 

A j!aj J ic. IaI ^31 ^Ajj (jl ^1 a-lLajlL iaLj ^Ljll kc.^ui (jla (ju.aui.il (jJJJ^ Jlxj Lai (Jjlll 

1 al , (j maui, II lI^ 3 I^A (jj^l ^Ajj (jl ^1 ( _ s ^Jj.ii3l (J^SUoUj I^JJ . ajjg-iall ajpS 

. <Jjiil 4j-a jl^-AI is^ l ! 3 ! J LaUaAjl jA£l (jjfLiS ^Ljjll alaLl 

(_g. 3 (_5 jisl ^^^3 4-aaJajgJI £-Lajll jj.i^C. (jj£j3 ^^gAc.1 ClAc.lijjl ^^gAc. <xs! jll £-LjII Lai 

lg..iiC.^)jai j ^Ljll alaLl jjju i_l±uAI j Ajtiailaj AjjJaj (jj£iS jig-ill ^ Lai LLj jj£I j (JaIII 

. ajIjiLoil ^».lc . j al _jgAI CIiLjI ^ iuJal ^Ac. ^ In. ill ajl^a. jjjlj ^1 ^j*-j Lusjj 

(_g Ic-jM (_g. II AjlSJSj La^ Ifljfla. 1 ^Jam (j<s i_li^)A]I al_^AI ajl^)^AI ^lijjli 

. ^ ^ A3j3 AjlSI jJI _j^II dllaiia j^a ^gjL <1^ ajl^a. (_]sl al jA A.Wa (_Ja_il 


— V U — s-*^' 


c l 

-: Jl 

-: ^Jl <UajIj]| -: Vjl 


. ajjLsLII ^-LJI — I 
. <jjai£jtll Ajjjill ^-Ljll — X 

. 4-ulaflll ^-Ljll — V 

- : Jh ^(Sjj 4 ja«ja]| ^LJI - : UjIj 

<JUII alaJl - I 


• 4 -' 

■: I ^ tiVij AoIa-aII rLJI — : lillii 


— I Jl ^joi3j J Ajjj^II Ja-all Ja jJI £-LJI — ) 

j=JI j _JI ^aJjoij — I 

. (_£ j J J JJI ~J“'*' — <— J 

Jl ^joit*.) j 4j^aJI Clll.^a4-s..uall Aisl^all 4-jla^all ^Lj^)II — X 

: ^J| ^jotaGj ALsI^II ^-L^)ll — I 

1 (jl La^JI — 0 ^Ull — £ jjJiJI — V ^a^ajaill — X (jjjoiLaiJI — ) 

j j^Li£jjj| — ^ i_j j^-ll — A (jLiaill 


■; ^1 ^joiij j a-ijlJ! ^-LjjJI — i_j 



. ajl jdill — "I AdLadl jijjil! — £ lilAiajill — V IjjJI — Y (JIjouiaII — 1 

-tjLjjVTa j Aj_jla^)ll j ajl jdl ^ Adda dl jjxA d.ld ^All Ajladl £-L)^)ll — £■ 

. _)a_yjil! — ® — £ lilliildl — V* d_yndl — Y (jA_^All — ) 


-: J& fodstij ddldl -: Vjl 

Lai) 1 C. ^joiVI dlyuj d Ajjldill ^Lljll (jl ^Ic. dSlC-VI -i_y-aJ — • Ajjldll ^L_>ll — 1 

1—1 j idl ^ II ^gijjjdl (Jlo.ui.ll jya Ad^l £-L)jJI eAA dlilSj edLdl ^A A-lC-l^ylll (jidl ldil£ 

A ijl-lall (_Jj adj^dl i_l l^.j a jl.dll Ajjjdl d^ll jj^. eld Ajjjj^I (jidl ^ad ^Jjdl 

Adda ^A Lajl j a jldilli AiiHx. IgJ dbud <yadi.ll bAa (jl .VaA»j (jj jlg.£\ ua ^lldl (jd j AalAAdl 
S ^ ^dl J eldll dl dl (. _ Ig J elix-a j To blOW tTcldCS <— 9 jjmdl jjidll jya 

Jai dll A ilada ^ II jl-ldl (j_j3 ^ij^yall Jddall jjJalda jya Ajjldll £-l_i^)ll i_lgj 

^-La^jll i 9^ydl j Ailddl bAa -lie. Jlc.L^all £.I_^JI J^-a £-la^)ll bAa (_Jd j ^jljAa-uLM (_ya9A.~i.all 

aj £11 C. ~9adi ^2 l^Aldil jLai) ^1 Adi jAjoiVI ajlldl Iaj^iC. -lie. Aja^ylll A-ilLadll Ajjldll 

AjSj dl A Jjydl AjjLdll j-L)^)JI Lai , ^jidl <— ddll ^3 All jt- AdLad ^.idi j ^jidl 

ej£ll d9j^ai ^3 A_i ljC. Ajijd. j-bdi j £.1 jAaoi^l JaA Ia j_^ac. dj l^Aldil (jyaj ^1 »— 9ja^a-iifl 

AdLadl 

Jajoijlall J A_^.ja ) y O jA ^J_ydl (. ddll ^3 Aijldill ^la^)ll aldiL/ (_g jidl JaauijAdl jjl * 

1—9 lda ^aJjgai (_jl V — £ jd d^)A jl (jjAd (■ - luia. l^.~ic.^)aai <^.J ^ j Li^ 1 i & l^Lc. ^yd (_£ ^jidl 


aliii uLi eldi*^l ^3 lilii (_yaj^l ^.laaai ^-La^)ll ^1 jjl Ji£l jya Ajjldill ^-La^)ll j 

. eUd/l ajddaj A.9;a.d ^L^)ll ^.idia AjIjjjjSII ajall ^dli dlia. Adi jd^l Ailalall 

i_J gj ^ All AjjLdill ^■Lajlli A. ml.) Jail Ig.adil^aA da jya AjjLdlll ^-l_)^)ll l. AllAA j 

(jj 3 1 Ajj^ya £.1 III a-Lall jldii IfrdLdi A^di AyJaj (jj^ 1 dl jlall Aja^yloll (_Ja.l jdl ( _ s Jc- 

L _ ij id Aiajdl (_Ja.l_ydl ^3 (Jldl _jA LaS jUaiaVI Ja_j9a_u ^11 La^ AdLall dl.daj.ai .all 

A Lia_a A ala. 1 gjli dljlail A^ijdl (_Ja.l jdl 1^1 (_ya^ytd (_jAll djladl ^-Li^)ll Lai Laii^al 

S ^ (jjilldl jy a Ajtaoil j i. " l\ ^lj.ja^a-1 lAjj^yal jlldll 
Y ° C- Lfc^ Al.Lm.dl Ailddl ^ ^Ic. <_]dd i. - IgA — : A-iaddl A_)ijdl ^L)^)ll — Y 

Ay aj (_pa9A'dl .Jamdll ^11 A.g.Au j ^ jljdl ^ij^yall Jaa.dll jya AxaAia ^ j (jl 1 * — 

AjlLa — al j ^ILa dl l. ,9.a^ai ^a A_ii^)C. Ajijia. (jj£i ^L)^)ll aiA (jla J (j_^^ l*d j ^.)Ia9.H 



1 a£ <Ui^alc. a-ll-lC £- 1 _aj dluul Ig-ili A_iijjtAI £- 1 _ajll jj-ajj J ,^-Jjlail a j£AI '—l-aa 4 _iijC. 

1^-ijiA CllU jl ; ->Aajt-a j Iglia j j Ig.'lc- j-_i ^k (Jlllc-^l Ig.jlc- i— Aiu (_Jj 4 jcIa 4.919-s. dboul Ig-il 

^.a-illl <■ kli Jail ^Jjaull (j-a (_gl V — V qa dlj9 jJJ (j-iLlia t-Jjuaa Ig.'lC. Jjui (Jcx-a ^ jl jJJj ( 

j Hi L_li u£i ^lill 4_ajall CllLCalaalV I ja^l j (jjall j^ia £-LjII eCA i— laL-aJ j£l j a.(_£ClgAI 

Clll gaAl t _ s 3 1 A jlAa-al 4.a.mS».,ll ^-Lajll la'a^lla aj-aC-ail L. ki-^al j»AI j a-la-lLiAl ala jgAI ^Lajll 

S ^ dll jliil 4_ijjxAI (JaljjuAI ( _ s Ac- UjLkal j£jj j i_ljiAI (j-a 4 _ial l^lV dl jlkil A_iijjtAI 
^jlaAl t_ daill ^k Igl jS j Ujl j-aloil j Ift.'lc. j— ij lACjaj ^.j-^afll “LiijiAl £-l_ajll ^Ajj 
^L ajll jli-aj j a-Lall (j-a (J.^ai-a £j_A j JjUal Cajj C'na £■ ° 1 » — ° £ » (jlajC. ^jllc (jia 

A aLLall ^al_ll ^Al £ajj a-Lajail aCC. ajlaall Ig.jlc. jjllal <-Ai-A 4 All*A! 4 _ajL_aC.^I l^lljkl llA 

) I g.ilc. Ijkilal 3 4_ij1 aaC-^l ^1 ijll ai A jUaal (j-a ^il*l CllilS ^ill 4-iC.ljLill (jkuAI 

) Furious Fifties ( A_jjUAI did — mdAI j ) Roding forties (aj^a>AI dLdaujVI 

. Shrinking sixties ( 4 _kjL^II dddAI j 

lg-i 3 (JiLaliiV (jjali-a lilliA (jl <_Jj liic. (_]sl 4_1jui£jl]I £- 1 _ajll (jla ^ALaLiAl e. dalll ^gk Lai 

Clll jl all (jjCu (_^-3 (j^aj^aaH (_ s Ac. j VLaCu 1 » — £ » (jlajC. ^lajAlc (jjj lillA j ^-Lajll aCA 

La uil jjj Ci JUAI jA LaS 4 _LoiSxJI ^-Li^jil ^aLlaj (_J^-a (da^ij ^^j-ajoij-aJI ^Da.'AI (_Ji.da Cll 


,(" S ) 

; tCnJaall ^La^)]l — V 

j 1 g.rC.ua ^.jJ-aall ^ij^)-aJI Aaj.C-all (j-a (^All CjLJI al_^AI j)C- ajLaC. ^A j 

‘Lujl^. j ^ALaLAI a^)^]l i L-^aj ^k Aja^)Cu A_ALaCu ^-La^)ll aCA j . ^ iLiall (jjC (_paikj-ail ,J-aj.j.C-aSI 

. ^jiaAl t_L-iaill ^k Aj&jjI 

I Cu ^JU-ai .1 t_JjiAI l^al ja>cl dcjl LaiS 1— Jaall (j C. dlCau La]£j 

^ 9j^)-a Aaa.Ca <aAala jj C'n^> ^^jiaAl a^)SJI t- k^al ^k ^lAalaLa ^La^)ll aCA t_J _jfA (JiLalaj 

A nlafl]| a^jlj II C ic. ^ g -aj.\s>..ll Aa..)r^.^ll (_ 5 Ac. CC^-a (_pakiC-a JaiuCa j l^ia£jlljl ^jk Lav-Cal j 


jjc. A.^Ja'all ^-Lijll (Jjtala . s '4a,-a ^Li^)ll j .Jaa.jCall ^aUaj (jl k ^ALaLlll a^)SII i ki-aj ^3 Lai 

I aC. AJLa LAI ISjj-al j LloiI (j-a (_]£ ^k i_l jljk.ll 4_ia.ll I jAaS <_Jc. jjj lg_il (_Jj i_ljlgAI 4_aAalli-a 

AaiTk-alL AaJal 4jt-_ol j 4joajl_a (Jl£ C ja j ^1 LoiLoil ^ajj Caiklll ILa j (_£ jlalll £J jjlll <ajlia 

JLaLAI Caalall 



Monsoons / Luti 

.13 J . (j-a 4Lut-a ^ajail (J^la (j-a “LalaLa (_gt (JjjS t— IgJ ^gL]! £-l_l^)]l j 

jus — ^ oUjjl <gi t_i£j i j£\ ^Ljlt ^ ^°° ^ lSj (Iw^j js Maury, M.F jjjl-a Igi jc- 

i L^ajJ! <_£ila alajVI LljLaa alajl ^3 i_l$J J jVI *-. <_£Aa 

-: Ji <^jA\ c bj31 ( (1W) *) . (m) f UJl 

. (m) J! f l*ll *Uj| 

^gJLa—Loll t_a i_alll 4. ;- Ua5L».'l £-l_J^)]l JjUaj j 4-niaa31 ^•lj^)ll (jUaj (jjj J}lalla]l — ' 

l_yaj j aJ! , ^Jjj ill , (jjoi-iA g-lla , l-li£ L_l^)C. JLaLu , ) (Jjlalxal! lillj (Jlaa 

• ^ Ij^JLUa (_)LaLu , ^gj aa 

(J1 Ila ^gJLaLoll <- ^3 Ajjlaill £-lj^)]l j A-lJji]! £-lj^)]! (JgUaj (jjj 4_JLajj^t (Jjlalla]l — l_J 

. ( Uljiuil i_J _jia , LiLjSl (_j _jja , (JjjLoiSj , tillioifLajl 0 jla ) lillj 

(_yLl La ^a1 Uuil ajlij L*J j , a-taoll ^gi L. Juj^all ^gi A. ;- baj.a _j-aJI £-lj^)]l alajl (jjfLlj * 

. ^JlxJI ^g3 4j-ajoij-al! £-Ij^)]I <_j 

IjjojI (jjLu Y 

<> U 1 ^ aSlall j LigJI ^gLa ^gJjLoSI JLaLoll ^3 (jLaLJI jIjjjS j IjjjLLLa ^3 JlLaJJ j ) 

; J) 

. . a- If'ua" (Jj^a3 — I 
£-l_l^)ll <La ^3-liiS ^ijj-a a jUll (j_j3 JgxLail (jjfLj 

If u*i UJ fbjJt ( M <*£j 



lS * — j ^aIjaaSI ^^ic. ^j^aS-jt-ball Jaj.jJall jaj <fr.?J.\,a 4jjLjujt <xaj_u 

<^$3 <9l"l-i-a l^jlAlajl (jjSj j 

AjSj Ju AJLxuj — V ^1\ (jj > .oil ^Ic. Lia^ij AJLxui — Y ^1 (jlA-J! ^^ic. AjiLaai — ) 

l^iJlL-a lil V I Aala. (jjSj 4 _l4jj j^JI £-l_i^)l! aJSA j . ) ^»3j <Jaj^)aJI ia^.L? .li^JI ^^ic. 

- :< nH >UA 

. A-LLa dllaJajg^a ^^Jc. Cllj-a lil — \ 

. cjUiLij^s lilli ci±Lla j — Y 

(_3j il j ^gi^joil! Ai^JI J^.Lai ^glc* jl (jljLJI l t 1 ^' ^ <J-^ La£ t jUo-al JaLou l^jla 

. Clllill JLia. Lkj_jac. 0^ 

. . < ili-al! <_L-a3 — L_) 


Jai iJa]! jj-a ^L^ll <J! ^3-llia ^_pa iij-a -iaitj-a 1^3 j3 (jjSlll LuJ ajls (jli (Jj^afiJI ILfc <^3 Lai 



J , AJaJ JiilV 

^ 'w— jL» « cu jN* 


. 1 'N. -al l L- l \ L> ' ^ ^\\ l ^ _lc. ^iu^-all 


lilua LiujI 4_ia*jij^I ^Lj]| ( Y ) 4jajji. 

— ;^ ^ ^^3 LJsljI ClllAlaj^n <aili_a 4-iagj^all 4-Lajoi j-all £-1_s^)]l ai& j 

• _lic_il t ^ \c. A u ^ LJlc. — ^ 

. ^jj^aJI j (Jn^-ill ( _ s Jc- “LiJjjia. — Y 

. (jLLJI iS^ La^aC. Aj3^)jJu Ajjjia. — Y 

— : JxLs Liuj j Aal^-a]) ^Ljll — : lollj 

. 4-UaJ^)l iJajll (JISjJu^I p _jjj — ^ 


. ( *Uj (JuaLII ^1 J» 7 . 11 £Jjja11 (_$\ ) ^Ijitill ^JjjAill £- jlj — Y 

-: ^1 

— : ^1 ^jo^j j 4_jjj.1l! 4 ,aWx 1I 4 _j^s jJI ^-Ljll — ) 

- : Land and sea breeze jiJl j jaJI ^ - I 

<1 ojjli-all 4-LL&11 dliluauill j jjiAaII qa JS jjA 4 _i<sja 11 4_:jl Jill dliLLiiLU lad jllaPiAj 

^ 3 dP ij j 4 jli-a ^4_psjj 4_pajuijAi £-Iajj ) l^.-i,Ujj*l j^^sA 4-iLaC. l^jl ^1 aLaiatll jduJj . 

. P jPi,a (j Jjd (jlLj 


j t_>aj^! ^-Lail ^jAAsliLal! ?.! j^l! j^joLj jI^pI! elil! 4 aL.Loi 1! jjlaLi&ll ^is 
JjiAaII z\ j$ll li»j_aJ ^aJ j-aj 4l a jjla-all 4-jjLdl dlilam^all jjiaLLall 0 ! j^ll ojlji ^Jc.1 

ftjlj i 4ijP j-a jAiLM e-1 J$ll lPA dal-lS , ftjlj^ <Ja! jjftj a-ljA 4li-a l1=sj (_s-L-! ^jll 

. ^lill JSjJoI! jLjl^ ^ jiLl aJjaui <__ajxj La jA !pa j jLg.il! f.Lil! jaaLII ^.IjA 


jl i^aC-LM jAC. t _ s -ad » — Y » UjLs (JSjJul! 4jja1p 4.<aJ-a ~j_q jL-aC-LM JjSja ^9 jjSliA — 

4 LaIa 4_aa1 jA dl jLj I^aS Pjdj jLLasV! j I— Aijuill Als j sLajuill s. 1,9j._o j £-Lj 11 a jP^j jLLaJ 


(W£) 


J 




ail J jl.^-ac.yi jAatA JiliA ^lill ( _ s ^-3 LI jladal jL^aC-L/ 1 ^ jjlallall ja£ 1 La! — 

Laj! .Lad j l-i^joiIL g. L_Qj.jg.ll paIij j 1^1 4 £. jjoi ^j^asl ^-Ljll 1 ^_j 3 ^liij (Eye well) jAadl 

. aPc-L^a 4_pl jA dl jLj l^-iS Pjd j ojjjc. 


j)jSj^J! ilui ‘ flpj^L dV jLa _4 

La ^jll (jjaldll ja£ 1 j-a (_^A j lilldLall 0 .}li jA jA^ jgJl d jPi (JjlaliA ja£1 

dl jaI Lll dPC.L .0 PS J Jjlallall ^liL jA ja£1 (JSlj.jj. 1 1^-lS 4j j£j L JJai jS jLl jA^alc. V 1 ftP^J 

dl Li-all jjP iL j ^ jj£j gJl l^la j ) jjj-alc.Vl ( _ s lc- 4-jjldaall dl_i5> jaall j a jjJaiLall 

— d ) Jjjjla jc. j : .u-alc.yi a PA i—aLtdal d^ jli-a Pjgiad j . IgJ jj-^a j p-ljij 4. ;da jVl 

. (jji^oAall .lili.lL IAjPj — ) 

^ 3 ajl jill ^1 JA j - 4 (j-alijll j i__saI£a 11 4-iLaC. ^3 ^1 jj-oLU lillp j 4doall PaPjjL Ia jPa — Y 

. jL^aC-Vl 



^alc. l£jjal lIuj ^^all <Jjdill Igda (j^lall aAA (jjfLj] a jjj£ i—jjldj duj^.1 AS j 

a — j jajjll (jjj j jill (jl£ j (_jI V * j ) A ^ iil] ij Debbie (jd ja ^gJc. ^ H 1 H 


1A ^_11 / 


HA 


£■1 Jjll I^jS ddaidl (jtjc.Lui Adliill <jjdill j j$\ 

. Xc. La/a Asc. 


. Tornado jjUjjjII 

(jj SllJj Jjl j Igjlc. ja A . jlS Igjic. jaJ jX\\ Ailaiall j IjJaAi <- .flaaal jxil jj£1 jAj 

(_£jlAa aljA (jj9 AjIj (_ g-f^ f-ljA < a^.jj ^-‘ s -^ c - SAjljll <friaJl 4aAAa ^9 a^gilAH IJatll ^3 

aA dall dll l^jl I ^ A <1 Idajaj ^31*11 (jl^lj J&\ J ciljjai^all 0 J. 1 A (ja ^aAls L-llaj a ^ 11 A 

— I 4as 1 jp ^ill ^-Lajil a jaAall Ac-^jjallj jAljjjll] AAjI^JI AsLloll J > Aa& Jja^l 

. 4jdjaa jd-sa ~ ) 

. <ja Jaj.dall jAj ado — Y 

1 * * jl A * * ^ 11 A jS (_£j aJl Jaxdall (jaaSlliij , ^a£ (Y ) (jc. jAljjjSll (jaajC. Aj jj "X^3 

. jLuLa 

. 4C.Lal / * * Ajjl JjAII 4jC.^)jal (jl (_jl 4 C.Lol/^a £0 * * ^gJl ^Ll^jll 4C. Jjol (_Jjdi — 
jaJ laAic. 4,.}\jkaH Aa^ajll aj^^.1 (ja jl 4-dajVl dUa^-all (ja jAljjjjll (jailjS ^aJJ ^al — 

S ^ U£ lAjaAj lg-J 

. la-Luia H-Y Ac-Lall (jjj 4 j jAa. dlSjl (Jjdsl 

. La-all j jll ) (Jja-fTall J jgJall A*J jl^-ill jAa. dla jl j!i£l — 

. Adjda J 4-jjl^dc. j^ljjjjll dl jLm^a (j^jSjj — 

. ^Ll_jla jJjoliV 4j£J — 
. ^»SY » (jC. Jljj ^1 ISjj-al ^gi <jljLoia fis-ix.A (jl (Jj — 
.^£V O — O. jjjj ^ jl jd AC.^)joiJ JJjolI jAj — 

.(jjiAJl ^1 (Jadj j j=»dl (_ji joljjjllll jjjSj L_ii*jj — 

dLijiaill aAA ^a! (j<s jc a jJjdll dljjiaj jl (jjjjilS alxlc. (_Jj 3 (ja jOljjjjll dlaj ^aJ AS j 

j jALj j jjll aldj jjjqiau j (Jdad ^aji: (_£a !1 ( j jJJ ^ 0 j-ajl ^ 



C5— 1 «■ jaj A_iV <— iic-lj (_5 j3l A*Jj (jdiJjJ ) ^>adl ,gic. UJ^i Lade. jAljjjdl 

^g, II Ail dl Ajju-sa aAj^aj A. )l,aC. (jj£j j . Aj^)aj ^Idl j dl jjSli (_J£d ^gic. ^jjSLaj jLlo-al 

. Aa.LLall j (jajoill ( _ s Jc. jdtill J (_$ j3 cJ£jd ^>adl ^gi aLidl <ili^)aj j ^1 jd^l ^i^y A-ald 
A.tl’i-’kktt a-LajuAj AdLa^yaVI aAajdl dl_;V j]l qC. I -I.ul .1 (jj£d (_£a!I jALijjdl ^xlxjV La£ 
jAljjjdl ^.kamj f.1 jdiVt -lad (j-a LiijC- 0 jia <gi Liii^sl (— 1 JC- ajlaJI J^lal-idl 

g.1 jSk.—.jL^all j_j a i_l gj ^glill A-iLajaiSI AilaJI (jlda^JI £-l_ij aldll i - in in dAa..; (_£a!I (gii^VI 


JJC. jlia-al j Jj^yj Ac.^y (jjSLlj A_yj\a..ll Ayla^)]l A_yuoijdl ^-Ll^jll £-a (_£^y£ll 

(_§hl\ jAljjjdl Ayd Ai! Alii j^-a-a (j-aj ^ J.L a-m (dai jj) LT ^ 3 AlajVI <gi Lai 

S ^ |dLal j-lll^ (jdllaJI ^3 ^g-ajoiJj AySLi^yaVI aAa.lLa.ll dlyV _jll <_gi 


: AjiCjll l iual jxil 

Ais (■ - in in Ajjljaj^dl j A_nlaS]l (J^Jaldall ^3 (j_j£d V j Ac. ^11 I g jA ^-ajoiJ l dal^C. ^gA 

. Ayjla^)]l Aia Adldl ^gi j j^jVI ^_gi a Ac. L^all Adlj^JI dl jldll Jaldj 
— J ( ^^gA AyACjll d dsal^aJI A-lui y^)ll -laj^ydl 

. A-illc. Ad Ajjiaj — ) 

. Idxll jail dl flda ajl^)a. j ^_yajVI ajl^a. (jjj Jj^jS JJ ^ _?&ll ^j-ldd — Y 

. — Y ^Ujj! gja ^aAc.L^a AdljA dljLii ^ a-lj^JI jl^Sdl ^»Ac. — Y 1 

. jj^l^JI jladl jl dLlxJl (jjlja. d jAa. Ajc. — £ 
.A_i_jaJI dldaliajVI (j^s a^g^lAll ^Uakll (j^da lJ^I AjAc.j]I A dal _j*JI dAaj j ~ 0 

Lighting - : Jj— J 

(jj J jl (jdjjlad (jdlajqi (jjj jl AAC-L^a Aadi dAaj AdLi^£ ajl^d jA 

al j^JI aid ^gA Admail (j^yll Ad j l AjlajgJI j Jaja^all al_^JI jl Ajlajdl qa (jd^a. 
. V » » » » » (_^l jjjdil Ax.^)jaiJ (_3^)JI J^djj ^jojO— Y c<3 1 a ^ iaS jjladV ^cAjld! 


gAj djj^all A£.^)joij Ac-^)ll (Jiijdj a^ga.lidl alj^JI AAd ^jc. ^dldJI j (_la 


L-adl jlaii^l jA 

.( ws ) d/ f rr. 



aji.j 5 Ai a.SjLl31 ClllfrjaJI Jfll JJ fjA j £JJjSl j eliuJl j L_SJ^)iJI (Jja^isII (jjSj j 

^gJI (JjljxSI ^jjajatJJ La£ , ^jjjLa ^gja. (JjVI jJJxuJ (j-a lf.|jjj| A-lLu-u jjaSI 4-lj^Jl Clll J-afrrs. ball 

4 .u jjs l -;- 1 ^- m (jj SjjS ajl j^ilj 4_njoiill 4jjlajll £-lijjl b- U joij £jjjll ^ 4jJ1C.j b-L-al jC. 

. JjjSI JaLaiJ kkj .Ac. jj (jjJj SJJJC. jLla-a! £-a 4_ul jj 1 L-al jC. l.g.AJk.l.j-gJ jg„Sall .Ixj 4-l^l£j 

3 j 1 Lb— all (_Jj^a3 ^3 ^jjijLaj jLuijj ^3 LaA jlj-aS (jl jatll ^3 4_a.iC.^)]l 1 L-al jxiSj 

J a 4j.1c.jS1 1 L-al jxJl IgjS bll.laJl ^jill ^Li^l -1.1c. jjLiiaj . L_SJjiJl <_Ja^S <jk ^gjljll jjjajj 

Cj^_ a^j (a J . ^il l ^k fjJ S <= i^Li (gif.jJ ^ , J^aj^l ^ ^jJ ^k jL 1 Jl jlla 

— 1 4C.1 jail jjj J j^l 1 jl jjall .Ixj J 1 j— aC- 1 — £ jjj 4j.lc.jll i L-al jxll 

.0 A> ) H 


Atmospheric Moisture AjjL J l/ <>1511 J^aill 

j JC. <11^. ^gi jjSLij , aljjl 4-jj'l-a-i (jill a-Lall jLaj jl.lLa JjJl Jjlajllj JU^aSj 

L_1 all j i jUa-a'il jl L_ll.Sk.AjSl jj£j jll 4 _ijja 11 4ajLall aj=»_iVl jC- L-flSja-j lillij jA j 4aSja 

-laSl ljjSI jAl la-a jjj£j ^g3 jjLuiI jalc. ^g. ^3 ^Ij-aSl j (jjililall ^3 LalA 1 jj .1 JjJl AjjlajSl 

. ^jiL— all j (_£-liSlj L-jl JjJaSl j .Ijjll j Jilllj jlajill <_jLa 4^1ji-all i ajlSjll j 

ajlj 4 ^.j.1 j La-lic. 4 jj^S! Jjlajll < SjISjI 4 sl.\'i jAl.Sa.all allA dl4^J j 

bill — a-i ^g — Sill ajljaJl 4ak.j.l Igllj lJj*j ^gjSl DeW point (jAiSl 4iaij Jj^ Ls ^gJl a I J^SI 

(jja.i's.j Jj , L_alal SliSI ajl j^. 4^.j^ l^..;Sc. (jlSojj jaJl ^ J j^.jjiS 1 aLaSl jl-^J < SjISj lAAic. 

4,Jaa'i J-a L_lSajSl alj^Sl Jlijjl jl £-lijj^l lj.Lji .1 (jAiSl 4iakj jj^ t-a ^1 a-1 j^Sl ajlj^. 4^.j^ 

4 uiS j^aj j.^ ^ aLiSl 4j-aljk. j ^latJu^n (JatiJ 4 jj 1 j^S 4jl^a3 jl a-ijl-J ^1 4 jj 3^ 

— : ^ j^l ^ jjjj j l"j>£ uj^* S <3 » » ^1 jslj 4 j 1SS1 al_i*Sl 

. JlS/^C.r<= ^^gjala % H 0 l^jjjqij j CllUaJ^-aSl j jl^-ill aLia jl 

— : ^gj^l JSaISIj ^ jjjj j %o 4jjjqj j t-jjbtSl al-aSl : IjaIj 
. % £ 4jjjqj j ^ L. jiaaSl ^ . s .Aa,'N."lAa a S-a — S 
— ; (_jSSjS1 J^auSIj ^ j jjj j % ) 4jjjoij JjAaj j (_JjLai a S-a — Y 



. % » A_ba-U j j^Jl iAAxJI ^3 Ajj^JI A-jlajll — ^ 
^3 a All jAa Ajjoij jl ja ^C- j]| ^ic. j. % * , » c AjjoiIj Aa^il ^AiA^l (_gi AjaAl aAall — C 

S ^ y ^ y A * * * * ^11 Jj^aj A AaAaCa A_la£ IgA ^1 % » i H <3 aLajJj j jlill t-AlAll 


j A nil cA Aac. Jjj jA j c. jlaa j/ALj jlAll a All jA_j jl Humidity aj jA jli j 

. A J jAl j a j A nil A-iLaC- jaj CAjLuII ja ^iill j jAAll A. AaC. ja j AlAll C'.A.Orajaall 

— ; ^Jc. AjjAII CjA-Ajaall ja j^.nll Ac. j-a j Aj-a£ aSjjj j 

j j 3 <- <la. jA ^3 1 jjliS SLSp jrynll Aalaxi , Ali£ j^.j AilA j al jgJl a jl j^. A^. j3 — ) 

. a jAifc L..lkj 3jl_J jA (jC- ^AjU 
. AlAll CllA-Aa-all A^.Aia — Y 


— : Laj ^1A11 ^ ^iaAll jAlll ^jjjj Aa^a jl (jAajj 

. (JjiAA ^ic. Ala AAAI! ClllrAajaall ^ic. j.Vnll A 3 jj — 1 
jAilll Aullij . jiilaAl a All AaajJj JSj j Aj-lll jla jjxJl ^3 AAaaSl jA.nll Clll.jlaC. jlil — Y 

£■1 1 jli J lslto>. jlAl A jjA Clua. (Ali j , l_Jji^.j VA-a Y » , 1 » jaa jC. ^JaA jlJ 

CllAJa aall j a AjAII a j}x.j^a Ajjoij jli ^ jaxil ( _ s Ac. j al jJjoi^I JaA. -lie. l.g.'ia Ac.^)jai jAI 

J jrCn ^jill ls^ o3Aj, jAlj Aillx. t-ia-a j Aj j^. Ajjla j (_g^l A (_jA1 LS ^ A-aAjJall AajLall 

. ^ ^ ApAlAali JaSLoLllI jAlia-a — C. Cf~ 


'J 


iUIk. 


A 1-aS C! 

u' aJ — *■ 

Ax ■ A ' 


l.g.'ba Y /) ^jjijIAI (j-a jAi.JI J l^-a V ^Y ^3 AjjLall CllLa-Am-a]' j-a jA.n'l ^aLoiJj 

~‘S ^ ^ (aAs ^C. j ^ (_5^aJ! i—sAxJI (_^3 a-Lall jAj A-i-aAl 

. s-L-i-aA (_gA^ ^-l Jj^^ j^ 1 IxAiV! ji-aJj A,», t','1 (J ^j_-a j jja'u — \ 

. aLall jAj <— ajl£j j-a l^jsLla jA^JI j jAijjAS AjjIaAI i— L- a! jxJ! .lallmJ — Y 
. (JjiAA j AaaLall CiA.rAaja.aII ja ^A.nit jl ja'ual ^3 AjjAjll jjjj — Y* 
. AaLoAl j t- iul£j]| dllAaC. JS] jjA jll jCjaaall Cxj — £ 

.j.--aa »>_,a 1 1 at, ^ 5s ) » j jjLaa jjC jAl (_^3 C ja.ja]l alall jAa jli Aj-aC. j 

_: cs^ 

: Vapor pressure jUj LLia - ^ 

A j 1A j , jA -lAaJLj (jjolflJj a-1 j^Jl ^3 ?. All jAj A-ajlaJ (jAl Ax.jC-all jA 

J a! j gJl jAaAajA (jAl C^JI ^1 (_AaJ jl ^1 A.Ax.j.C-a jSljl al j^Al ^ aAll jAj 

al all jAj .Ax.,jl-o ^g-ajajS SEtlir3.t6d AAla ^..lj-a .1 Ajl (jl aAll jAj A-laS (Ja.rC. 1 ,) 



(j.j.Ja.all slajLj k _uo9'S.’uj Jaa. ^ a-Lall jlij hik.xjs\ <Laj 3 ^ic.1 J IjaiV I f-l-alt 

t 0 Ao ) 

: &Jul\ o^HII - Y 

, A lut-a ajl j a*. 4^.jA (_^3 a-Lull (j-a 4 _ia£ (_£-^ jA ^.ua',i]t 

— I jjjjaj jlaJ f.\ j^JI ^..u'li'jj j 

S ^ ajl^)^JI 4^.jA (jjAj <Jjiaj 4iLjal — I 

. Alillj e-lij £-a ajl^j^ll 4^.jA ^_paa^t — L_1 


: (' AV ) Relative humidity 4 jauu 11 hjk jll -r 

4-a j^UI f-Ldl! jlAj 4 _ia£j !iLx3 A j^.j- 4 ]! f.LaJI (jJJ 4_1 j1a]I 

— : (j a ^ J~^'.\j.x.) J J-aj.jJg'l j 4^.jA ^Jjiaj ^ IxXuLa f.\ (jj£Lj LS^ 1 

) * * X|^c.Laj^n f.La]l jlAj bx.xs> j ^.aia^il pLall jLij -laijAa^ = 4-ilmlSI 

) » » X 4-JC.^iI! <J^la^)]l j = <JJjgu3t <JjJajJI 

. ^ * * X jal-s." J-alx-a j Jaljw.H (JaLxa ^ = 4-Ujaii]| 

: Absolute humidity Ailkdl hjk J\ - 1 

jj\ i_j (j-a l.g.‘\C. ^>a*-aj (j-a aA ^. j ?.La]l ^)laj <ii£ 

^ (j-a 1 — . U.^\a 11 jIaII ^3 a-Lall 

: Specific humidity hzjll] 4 jjla \J\ - © 

<joiij ?.La]l l^-aS LaJ al (j-a <luua <iiS (jj_^ <Jjoij e-Lall ^)la>j (jjj ( _ S A 

. (j-a *j&/ f. Lalt jlAj 

: ialiJi JaIjla — "l 

jl — -i-J (jjj l^j' (^1 , t-aUJI (j* ujj^' a-^-j ^ e-^' UJJ J* 

. <i-a f-Lal! (jjj (jjj CS^" l-a^aa^a 

: Dew- point 4 iaii -V 

^_pa ai. ^jC. f.1 <_5-^ a^)l^)aJl (_^A 

J ) <C.IajoiV AjjIj f.laj ^-a ajl^)^JI 

. <iaaj ^.Axii'i (_£ jIaII dlaj ajI^^JI (jj^j LaAic.j 

•S" ^ Psychomotor ^^ILa 


; L-aJ! 



(jlajjiuJ! ) Jj cjILjaII . \ 

. (V » ^ ^ L-l-Jal ^all Ai-jllall (JISjoiVI jiijl 

. i_jUaj-fti2 A£.ja1a JlLui) ( Y* * ) jLuj 




Ijlc-jj jAj 

: Sling Psychomotor ^ jjJ jla jjluJ -1 

^ .iJI 

j_J! Joj ^ jj^ f-^ioLj j Assman Psychomotor jj ^ 

, i a S ^j ^ 


: Hygrograph (til ) 4 jjM - Y 

. V \ f. 3j JSjJuII jiajl (jl jl (jLotiVI 

LiijSjjS.tfSi Ji**(n) jii 



p- ri, 


: Condemnation > i ^ 


_jl (Jj aJJj AaL-all jl ^JjLoJI <jJ)l*JI <Ul^JI (j-a pLall jlaj J 4-A-aC- jA 

— : Ajj'il Jaj^)jjaS! dl^)3jJ lil 0^j CjIjjL jl?.La CllljiaS a-Lall 

— : 4j J^l (jjialLj lilli ^aJJj (_£-li]l <Iaaj (jj.S La ^1 alj^JI ajl^)^. A^.j.1 — ) 

. JjIII ^Luoi'iLj — I 

. a-ljL (_£^>i.l AAsI^ dlig J~s (j-a f.1 _jgJI Jlajjl — (_l 

. (J. rLjaiill 4-a-iij likil dlllfla ^gJ! pi _jgJI jj^a — ^ 

. (jja-joult A.r^.nj LjLtll j^JI dllSJa ^gJI «il j^JI £-lajjl — J 
»y _jlaj IgJ t— l-l^j a j dlLajjata. ^^gA j , f.1 _jgJI Aiilc. l. sjISjJI d)L jj J j^-j — ^ 
,%V * ^g]| 4-ilmlSl (_L^aj LaAic. t- &jl£j]l i“Q-s Jj , ^LJIj jia-all <jjS-a 

. L-lJaj al ^A J j^. j — V 

S ^ Sublimation ^Loiill ^LLoJI <ULaJL jjj-ait (jj-i ^l e-Lail jIAj Lai 

“ : Op y ^ jy* 

. ^^jjjL^all l( _£Aj]l , L, .llbJall ^ L r 1 ^ — ^ 

. ^l-I^joJI ^ LjlaJI j^JI dlLLlia ^gi ~y 

(_J£jA ( _ s lc- (_paj^l L r 1 ^)® e-lj&ll ^gi s-Lall < sjl£j lil jjjSllJj j Fog l— iLbAall — ) 

lajj^JI i _£^ s (jlS lil Lai ^ * * * jjc. Lj^)ll (_£ A-a (Jjjj Clua. a-lj^JI ^g3 Aiilc. 4ii3J a-La Clll^)la2 

. ( Mist ajjjLujll ) i— a jLaJI (_iLuia3l ^ £ » » » — ) » » » Qaj 

S ^ i— .iLijJall (jj^j * 

• <_s^ ^-Jjia^jil ^)3 Jj — \ 

LLll ^L*AuVI a^Lij (_glc. Jlc-Loij (^LH ^}-aL/l aLajoJI a-lL^a — Y 



-juul l U.u^k 


. ^Lad jj.1 La (_g.ll a-1 jgJl djia — V 

. 4ns o^c-li-sall AdljgJl daljLiill <£ja Lis j t -\ jgJl jl jSloil — £ 

. 4-jaJajoJl ^Lajll f.j^A 

jl f.1 jgJl djii IgJ ^lia (_s-lll dLjJall L-lma L-llndall ^joi3j j i - A n >ill £-1 jil * 

— : ^gJl 4nic. (jjSla (jill 

(_ua jV 1 ^lajoi m jii i dl.5n.ll AnLoaJ 4a.nli (jj£jjj j RtlClicltlOn Fog (_gC.Lxm^n mLnlall — \ 

,'j^l ajlja (_pa9a.lnS (^gdaj^l ^lxm*^l L_ Umj (_pajV 1 ^Lajui .Ijy L'iua 4j.llgJl ^-Lajll dllL 

4^-a xx ^JjL^aj .13 j Lia.ij.la £mjliil (_paj^l L_lj3 ' dfla i-llnda jjSliil (_£-lill 4.Ja9’i jj.3 La (_gJl 

.£jjjll 4-ald jl le-lnLu (jjl jjlII ^3 d-laij , * ^1 

da— .ia. j l_j Ljj f.1 ja yjLaiil 1L1 J^diaj / Advection Fog ^..Vala.11 yjlyjall -Y 

(_£-lill 4.Ja’9~i jj.1 La (_gJl daalajaill f .\ jgJl Aliila ajl ja (_pa9a.Yi Lilia. o-ljln (_pajl (jjjS “Lljjaill 

A liid j 1 a A 9 J-a !-a ^3 jj£la La 1L1 (Jaiiall (_ s £.l*jluVl L_ iLnlall ^AxxJS 33 j , i—lLmall j j£j. a3 

S ^ ojjla-a AaJ-Vi-a ^1 ^-Lajll 

f-^ilj 11 f.1 j-_g.ll ^3 f-Lall jUy dialSi l-Luij jjSlaj j Frontal Fog djlgnall L-jlnda -Y 

( ^ .Ijlnll frl J^-Sl J a-(_gSl^ll e-1 jgJl ajl ja (jii (jjjill o-lLajj Aj j£la Aj-ajS jljJp j 

1 3^1 (_ 5 ^La ^Jajous JjjS 1.1a. -Ijl-J f.ljA J^ia La-lic. jj£liaj J StCcffil Fog jlaill njljjLa — £ 

. jajlII j.ma3 j LlyuajjA j e-Lall ^Jaji (ps i—Jjalll oLiaII qa ^C-L-allall f.Lall jl^J < 9jlSli3 

5 Lis A£.j joij A ljai '' ‘--La j s-ljA Ibu-aJ LaAic. (jjSliaj j UpslOpC Fog ^jiiill i— iLu-la — © 

^ 1 jjj£ i—ll...ijJa (jjSjjj (_jAill A.J-aVi ^1 ojljall (_pa9a.il dual jl^aj'il <Jiis ^ijoi ( _ s ic. 

(_g. 3 4 ic. i_9 Lay Ail ‘il 4 JjSj ^sl jaj dlls jl Lina (_ps ,_jdll <iL la j FfOSt ^-jL-all — Y 

(_pal 9ail (_g, 11 lii 1L (_^3 L_l.mll ^ajjj ( ^iill L>° ajpma dljjL qa L-fllljj dna (jjjSlill 

dnaj LnlaS Idaliajl (_jjLall j9^rall qa Jsl ,^1 ^Larnl (jjiallLall f.1 jgJl ajl ja Aaj^ 

(_paj^l ^Ja in j a 4_nj9llj Anilbnall ^LoiaVl ^Laml AmsllLall pjall dl jlill <ikii ..'baa'.n 

j a jill ILa (_g-ajanj , 4nc-ljjll (Jy-sala-ail ajyS jjLna t—lluiJ (_jLll _jA/ 1 Ijdlia 1 lap 

^lj .lapill Aaj^ UJ-* La ^1 ojl jail dlla j^ ddaiajl 1L1 Lai , i _ya±^\ ^jimallj ^jimall 
— : nun.) ^ j'L^ill jjSjjj u jji^I ^jq.^ilL ^u.ji.d pjinlall dljjiill jjSj Lllii (jsljj 

jj £j Lade. »- jjuall (_gLj J (^-^^>11 J a-lliLlll| ,_gi ^Ldu^lj ajl jail jldS — 1 

. (jjLall jimall qj3 La (_gJl ojl jail (_pal.9a.lil j 4nsL^a »Lajaill j AjJiIa ^Lijll 
(jjSln (jLll ^jL^all ^.Axx.ij (JjiaII jimall je. Igjjlja Aaj^ (_pa.9a.V,i AdljA (j3d — L_l 

1 ) loVdtl . Lq . — il\ i 



Dew — II 


L. Villll Lai ^U.jj CllljLiil! Jjljjl AaILuj A-LLa Clll^laS jA 

; ^A (j jSahl -La j^)Cu 4-1 j . l^J ^_)j«a^La]l gl^J! ( ^3 gLall 

I C J^)jl J ^l*-CuLM a-lLi J) i^UL .IC-L-aJ LI (. _ i~\ m 'I U jii. j g La-mll g — 1 

. 4jL-£i]I ^Lai^^l j 
.(m) , „ 

6g jCA J gl _J£-ll jjjSijol L_) 


I LI 


2 ‘u 1 Liji , >. /\ gLa jli-J ^jJc. jia-J gl jgJI (Jj-a ^ I Clouds (» J^ill — V 

si L_)l_s sCall CIuajoi C- 4-ajiJI a-lC-ls CjjSL-J ILIL ^-L Cl lljjL jl gLa CllljlaS 

^L La ^ JJC. <lc- 0JUJ l_£l£j Cl) j-la. -iC-LosJj . ^ JJC. ^^g-ajoiia (_>ajVI JjjS Cllj£lai! 

. ^aaaJI 4i}3Ji “LLLa Ci^^-a ^^Lal — ) 

. Cj _jlj ClLLCaS _ Y 

I I 4_laLj Jl A^jj^a jj gl _JI — Y* 

j — uaj 

(j-a jjjtJI Cj^a J j 


JlgLajoJI (jLia.Vl (j>i» J j N ^-^JL <1 g La-s-JI 4-llaij 4. Loll J I a jjill jlcLa — I 

I (YY^ JSjoJI ^ a La£ j J-asI s Jic. Jl (_£^i.l (jLJ ^J j J-asI CuLaL 

i_l^oJLj f. LauiSI AjJaaL Ajaju | Y Y ^ J j JSCj 




— : Ajj^I (jjiall ^ oJic-la ^lijjl (jjlij : ^ jaiJI oJic-la — t_j 

J x-J ^ic. J 4-ajjtJ! a-lC-ls ^ic. Li^j-aC- lalmJ < aLlS a j- '-> 4_lojail ^Lil 4-aj*J! a-iC-ll (JjiLsj — \ 

(j a ij jJ-a _jj ^LS lII _JJ 4_JJ ^lijjl AjjI j (jjilij a- (J>a ^aV * * 

. ft JSjJill jiajl 4-aaiJI oJlC-la £-lijjl (jjiLiii 


sjdS (jjLlia (^ ^ ) J 



(oj jiJI (Jjij all*]! J i-al^)JI ^ 5 ajiJI (ji jlgjJ! a- Ljijl (j£-aJj ~ Y 

^lajj'ilj As j^)X-a]l JL9JI £-a 4-aaiJI a-AC-ls ^lijjl AjjlAa A] jg.aa.' J^J-al-ball ^3 ^j-saLi . j 


^ 1^. A S^Ua! jj-a Ac.^}jaJI < Sjjx-a <3^)».''uaJ Cll3 jJI (_)jiLi3 (jC. — V 

. 4-aaiJI o-HC-ls 

^ ^ Clll^)jLIall ^JaLoi ^ jjiJI a-lC-ls lijjl (JjiIjS /j^LaJ j — £ 


( r> Jl ^Su .. Jj.ill > fljAll l 

<Lll*JI — Vjl 


-: L 


— aAl j ( JiY * * * ) j<s J^l Jl l$J-lC.ls £- lii J (J*aJ 

: (Ci) Cirrus 4 j£U-a«JI - \ 

jjlia IJliLl. j-a ^ jdll (_£ J 4-iiil pl.jJal.i 4ii3j t-_ la-m j 


4 jaJj dljj L 

. alc-L-iall dll jJI dll jLilSI J did j (^»° Y <3 — ) a jl ja. j 

: (Cc) Cerro Cumulus Awl* Jl ^ jj*1I - Y 

) a jj* k-=a £ la3 jl dLa. j-a (_]£lu Jc. j Jl j jjll plda.ll a j\k^i t-_la-ui (^A 

Y O — ) ajj^. j a jj—o al-aC.1 J^lu Jc. dljji j-a jjliaj ( dsL^-aj-all t-_ la-ull j-a J.j-tal 
. alC-L^all dl J_iill ^ i'l,h'i j IJl-Ll. (j-a pLa-oll j jdil jJalj (^» 

(Cs) Cerro stratus 4jiJa]| 4j§U-a«JI -r 

(_)■ i-a. -dll 4 jj j £-ajj llLJs dill jj£jj pLJJI jl pLd Jl ^jiill j^ Ja3 ^A j 

4.1a -..a J-all ^jixll j-a Li jj t- Q-ll ^A j d'iljl lg_i3 did j Ljllld j-a dl Jill ^»jdll j j-akll j 
. 4_iali-ajaill ^ jjtll jjjl (_Jl l^-isjj j dliaA-a 4llA Jc. 4-1 J'i dlj Jl j-a jj£li j dt Jail 

aJomjjIaI! ^jjsJI — Llli 

Lgl-dls ^-UjjI £■ jl J jj ^lijj*^l 4Jajoi J-a ^ _j-ii_ll jl alix-a l-l^S AltO 1 dl.li 111 

— : JaAl j (^»A3 V * * » — 1 0 « « ) ( Jl — Y ) 
-: Jl fua&j (AC) Ia Jajj Altocumulus 4 _k^ jlall d-al£JI ^jjill -1 
ajAiS Ja 3 ^A j dlLaj jl jjll a lda -11 AC 4 ^.^-a!i-all £-Lsj J/l 4 . 1 a -.a jJI 4 -LalS Jl ^ J^*ll — I 

. CllLa dl Ja3 L^jlijS-a i ^lj-al (JSjoi Jc. 

1 g-ilc-l j (_paxJ! lg..jJaxj jj jjlii j a jut,— a AC 4-aSI jLall 4.1a joi jlall 4-i-alSJI ^ _jdeJI — t_l 

. 4_llLa dljlaS 

I gjLi _J-a alL^. i_lil LJ j doilxll 4_idi LfrlfLui AC 4^Jaiiall 4.1a^-i jlall 4-i-alS Jl ^ jjtll — ^ 

. dj j-a (JSjoi (Jc- J4JI JlC. dj JaLi LaAic. J'd-a pi jA (J J^ad djLa dl Ja3 

pl— ijj jl jj— HI d_iiLa j (AS) I — fcJ«jj Altostratus ^UijVI ^kaijJI diJaJ! -Y 

lai 1^. (_gA j 411a (JSjoi Jc. LJllLi. j-a j-alll j (j-idall (_£ J 4-iiil jl llLils 4lalada 4jdld-a 

. aAC-li-aall dll jJI dl jldll jjjjj pLall dl Ja3 j JUt dl jjl j-a 

^ lijjn d-At-i.. dii — liiij 

— " Cy 6 j (f - ^^ 0 * * ) JY j c. Ijiic-ls ^liijl (Jii 



A iLJall LdJ)^iSI (j-a Lijj <— 9dl j (_£.iLaj l^jj] J *■ . 'S } ‘ ^iSI dd |St) StTcltUS A.i'i.JaSI 

Igjljj^a j 4.9,19-s. (j j£j Lade. ^1 IgJUd. (j-a ^akSI j ^jjidaSI (_£ j (j-* LiljS d3aj j 


j' lS 


• (f»° 0 ) t> ^^gJc.! ojl^jdl j ^Jla dl jjL l^LsI jj La l^plj j jia-a dl jJaS 

.1 5 iiA 0 -lc. (jjlll ^..i^aLaj 4-aC.lj (Sc) CumuluS 4-Usl£^>il 4-lLliall ^jdil — Y 


— j Ja 93 l^lalsli. (_j-a ^akll j ^jjidiSI (_£JJ ^ j-a'i-a jg,Ja-a ji ( ^iLaiSI La^aJajoij dllj-lia. 

) (j-a ^Jc.1 ojl jdl J 3_^.jSI SjjLj ^cJj dljjiij a- La dl jJaS Lgjljj^aj Lajljl JaSld 



A Laic. 4- l j ^a l.j ^ j (JSdSI “LaJ^C. ^ j (Ns) StrEtOhilTlbuS ii jJaaa ■‘ UflfL Adj^s f jd- ~ V 

(j a j jjSj (j aC.1 l^jjS J A3j>^a Lajljl oJlC-lLI j-a'd-a JaisLuii l^J L>^ ' g"l^C.l3 


.LdLa dl^)la3 j 4-iaJj dlj_jL ^j-a Lajld ^Aj LiSa.ll dl qjS-iSI 


jaIIS ^jjC’ — bulj 

-: Ua (j^jj gd>j 

daJJ ^aS IgJ (j_jlSI A^aL-saj -lC.1 j3 £-a Ad j^C. o j_jj-saJ (jj£jj ALuS j A_usl£j ^ajJC. ~ S 


. f&Y — S (JjijLiSI ( _gJc.J dlLSaA?k.,ail ^ic. l^C-lijjl i IgJLLa. ^_)jiAdSI l— U3 Jldj 

.Li j^X~) A-adtSI didi oJlC-L^aSI dljLiiSI Ac.^>jji ^Aii j AdLa dljJaS (jjSliij 

uj— ^1 *\ — ^ i jllaaLM ^ jd. i _$ I dll jj-rm.,all ^juill < 9^)*jj Cb <xalSj LdJ)^ — Y 

JaaLdiSI , <aLi! IgdaS ( (jldboi ( _ s ic- l^iLaS LxUax o^C-ls ^-Ldal ^-a Adidi 

l^laJ C-ls , A jd-j L. 9^al jxj ax jl ^cla l.g.i-s>lj^aij oiido ^laa dldj) (_]Sd ( _ s Lc- 


^ 3 al a dl^jiaS (_j^s (jjSlil j. jiiSl jl £ ^-SLijI Ai. ^Sl LlJ yaC. LLaJ j ^-iLijI (_gLc- 

. 4-akSI ^3 ^Sll dlj^jLj ^giLoiSI (JjlaldaS! 

jlil ^ 3 J a*a _j^iSI <±L.ldaSl dlUa^>.^iS' j (jlaldaSI dLLidL < klidlj j ^1 jjlSI ^ adtllSI 

^ uj^j ls * s^-aJI ^jj V jV Jil 3l3iu ^jj £ jV 

SI A la^a j_j a ^LajliJI ^Ll^l 33C. ^Ldlj ^^j^aSLH ^Sl Jg.^SI Aic.j J^iSI (j- 4 

• J^' <jJ t>J Li J^' 


( j^-lUIj JaSLuaii ) ^USI Jj-aiil 
: h "°\ < n1 SI 



jl j lax^ A Id ^3 jdjVI (_gic- J'&d (Jill djlajll jjma (jx Sjji<a jAj 

(jjj Sla j 3c. 1 kdl f.1 jgJI .lajia L-limj JaSLoull dl-la-j j (iji jl 0^) <fLma a j jj-aJ jl (ilij 

dl j laS jj Sill ^dlLia jjla dl jjia jl a jiaj-aa alx dl jla3 Jl alxll jlda <— alalSlia il ^jaall 

: i ^ajlllill llA J-aj jiSI Jla dl jjia jl alx 

(jj Sill ^sVLa liS jlaa . ±i Igdaaj ^.llamajS Ifrxa^. dVldl (■ . in in 1 g"lCjm Jla-a dVldl — \ 

. jjSI dll jlaS 

dl j la3 jdia Jl (j3 jj Jill dl jLali j <JjLall dl jUI (jjj alxll jld laada l aVldl (jl — Y 

. lx. is. as jjSI dLaji Jlill dl jjia £x (jjSal a-Lall 
^.laj aall Jail t _ s -5l t, - id t _ s llll A-ajlaill JaSLoull JxC. jjdi jll dLajliill ^»aI j 

4-ajill jjl I jlls da ^ddl (jl jd 4£.lx^. ^ £- jdajxll jxaj (jC- <ia3 diS (jill jjj ji^. jJ-iJ 

II (j-ljj (jLlI jxVI (jjixll jL-sall (jx (Jsl Jl a j! jJ! ,J3 j1i J daJI (_£ jluix lg_aS Jla jj 

. A-llalxll dl j.jJaall ^Jllla 


( Y,r ) j < jm \ LaLdH IlLj 

(J i-saj a^dl a jia.ma a La dljLa JSL; Jc. jJLa djia. -Laid ja j Drizzles islijl - 1 

. Ac-Lui j Ja » i ) (j C. iaaLoull SlLu Jia j Jx » i O (jx JSI ^Jl Ia jlaS 
Jx » i \ (jC. Alidl Jiaj Jx* 1° (jC. alxll dl jlaS ^vs.ai. 4-l3 .la jj JaSLd jA Radii j lax II — Y 

J d-l (j3.1i *Lil jlajoil JJ.3 dliix (J3a-a ^-a3 (j-a jjjSlll <lajoil jj jlax.ll jjililj Ac.\^ij 

iaSl d-all j. . - l a -all jllLa jjSjj ^ jlLa jllda <la J jj Ai-Loi Y £ JS 4..)xSH jJilSi j jxsj^l 

li A ^g-a__jaiJj Jl, 18*1 mV I jla j^. A^.Laix ( _ s lc- LajmLa jl. irs.xll ^3 I jxll aLall ^'s.s.l LjLoix 

il i I jjlala jiSI Aiijlai jlaxll 4xxS j-da a j^^.1 JliA j jlaxll jjaLail (jlxiiA jl.g.a>...i jlg-is-ll 
<Ldlx 4il jla I j^J (_^9 jjSj l.xg.Ii.i idLLli.VI (jl VI (jlxlaA jl^-^. Aia jla jxiia jlaxll ^x\ i 
jlg.rs.il jxa jam Jmalaj l 4x.lm A.lalm jj jj^ll <jl jlaml ^Ic. dnx ^LlJ (jjj 

. jla jJI aLLi-al dc. Lajlalj aLall ^jjalil 4. na.x dlalidl ji t_j jail 


.(r.r) 


(_j jisud! laflLuall ^ I jjl 



-iLu^al -lie. (jjSlia j AuLaJI (jjallall j Ald.-all Jjlali<i]l j!i£ j j jllak^l — 1 

^aJ| ^ jdll ^ic. AikJI £-l_i^)]| j jkkl JodiS AuLaJI ^ _jd]lj AaL^)1I 


'. A_ilVI J- 4 ^ kSLouIl qa ^jjll 11 a j!it!ilj jkall <_Jk ^jLu: ^.Axii'l 

£-1 9Jjl oJll jj — £ . £-1 kc. jxx ojLj “V Aj^jkj 'dLlj — Y . ^jjiJjljJaLill — ) 


. £-a £-1_i^)]l Ig-xdali ^^jll Ajjljll — <3 . (JkaJI 

A j ojl^>dl (jljfllia^a (jldl jA jjtiliS .lie. JaLd j j k jdaC-VI jLksVI ~ Y 

. £-Lij]I (JjUaj ^)Jjd Ajd»-JI Ailaidl A-ljdl dldi-vi-all ^Jl l^Jajd 

f.1 j gJI A adi A-ijIldl j Adi jduVI (jlalidl ^2 JaSd j / jii^n -r 


^1 j A_id£^)ll Ad jdl ^ jdtJI olc-da Adi jA dl jld JSjd e-l j^JI ^djj dna. L-dajJI 

A_llC.^)]l I— dal jaJLl A^J ^». xxOA (jjSll j e-Loidl lic.j j^Jall 1*J 0^)jJ)C. jLksI JajLul ^Jl 


. IjJI j 


;( Y ' *) <Ua2Luill jlixaV' Aoa£ Jxuijla l-iLui^ JjjJfl 

. 1a He. (_gk. dlkadl ^3 ^)ladl A_La£ ja~^.a A-mdS jA j ^jLoiaJI .kai jiidl — ) 

jjj 1 (J k^ajJ J A-ia-ilkl ( _ s -lc. IgJ 1 Aaa&j -la^larx ^A j (_£ jLddl jladl Ja^Jarw — Y 

. ^)kail lg-l2 (_J jldj ^^jll Jjklidl 

^ 1c. Adlia A.k^x (_]£ (jlka £djj ^ii I-^iSj ((jjaiii AAi^)Ia ^ (jj j_jkl kjoi jlkl Aiijk — T 

^Jc. ^liij Aa jidba Ja jkrs.1 dlk^-all sAA jjjJ (_kaj 1 a jLksI Jlk-il Jll^)-iill AjJalkl Aki^)^. 

. y £ ^»3j JSjoi]I jkjl AaxLokl Aallds dljtld-a ^jj£ai3 oAaC. 1 l.g.9^a'Vl.a 



(ft) 




^ a 


l*U, ^ i> 



